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The  Central  Station  Situation. 

In  view  of  the  commanding  importance  of  the  tungsten  lamp 
at  the  present  moment  to  the  central-station  industry,  this  issue, 
as  marking  the  opening  of  the  electric  lighting  season,  is  de¬ 
voted  very  largely  to  the  new’  lamp,  and  particularly  to  its 
business  aspects.  Opinions  presented  elsewhere  in  this  issue 
from  representative  central-station  men  located  in  widely  sepa¬ 
rated  parts  of  the  country,  together  with  recent  discussions  of 
the  tungsten  lamp  before  a  number  of  electrical  associations, 
are  most  gratifying  aside  from  the  direct  information  conveyed, 
in  that  they  indicate  how  quickly  the  central-station  industry 
is  able  to  respond  to  a  most  radical  change  in  its  conditions 
and  skilfully  adapt  itself  to  an  entirely  new  order  of  things. 
It  is  notable  that  this  is  being  done  without  titular  leadership 
and  without  guidance  from  a  carefully  laid  policy,  but  by  each 
manager  fighting  his  own  battle  along  lines  which  local  condi¬ 
tions  indicate  as  most  feasible.  Naturally  under  these  circum¬ 
stances  some  mistakes  are  likely  to  be  made  that  may  lead  to 
complications  in  the  future,  particularly  in  cases  where  the 
flat  rate  has  been  used  as  an  expedient ;  but  men  who  have 
shown  themselves  so  competent  to  meet  the  greatest  crisis 
which  has  ever  confronted  the  central-station  industry  will  find 
no  difficulty  in  extricating  themselves  from  minor  difficulties. 
To  repeat,  the  manner  in  which  central-station  men  as  indi¬ 
viduals,  without  organization  or  leadership,  are  responding  to 
the  revolutionary  situation  to  which  advent  the  tungsten  lamp 
has  given  rise,  is  in  every  way  admirable  and  fully  w’orthy  of 
the  electric  lighting  industry  and  its  remarkable  past. 

But  a  few  months  ago  many  believed  that  changes  of  central- 
.station  business  policy  to  adapt  the  industry  to  the  new  condi¬ 
tions  imposed  by  the  tungsten  lamp  might  leisurely  be  made, 
owing  to  the  slowness  with  which  the  lamp  could  be  supplied 
by  manufacturers.  At  the  present  time,  however,  the  output  of 
the  new  lamp  in  this  country  is  nearly,  if  not  altogether,  50,000 
per  day,  which  figure  is  further  increased  by  the  importation  of 
foreign  lamps,  and  the  manufacturing  facilities  for  the  produc¬ 
tion  of  the  new  lamp  are  now  being  rushed  in  every  part  of  the 
country.  With  the  present  large  and  rapidly  growing  rate  of 
production,  and  bearing  also  in  mind  that  the  new  lamp  has  a 
life  twice  or  more  that  of  the  carbon  lamp,  it  should  not  be  long 
before  every  urgent  demand  for  tungsten  lamps  will  be  met. 
.^s  a  consequence,  no  central  station  can  longer  afford  to  delay 
making  all  preparations  for  its  introduction  at  the  earliest 
possible  moment.  While  at  present  most  attention  is  centered 
on  lamps  of  higher  candle-power,  largely  on  account  of  the 
admirable  means  they  offer  for  displacing  gas  for  street  and 
commercial  lighting,  thought  should  not  be  diverted  from  im¬ 
portant  matters  incident  to  the  introduction  of  the  tungsten 
lamp  for  general  interior  illumination — that  is,  in  substitution 
for  the  present  i6-cp  carbon  lamps.  Doubtless  the  most  im¬ 
portant  factor  here  involved  is  that  of  candle-power,  and  in 
case  of  doubt  we  believe  that  the  best  solution  is  to  have 
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recourse  to  tlic  40-cp  rather  than  the  25-cp  lamp,  and  alx)ve  all, 
to  dismiss  the  l6-cp  unit  once  for  all,  as  actually  obsolete  since 
the  introduction  of  the  Welsbach  mantle.  We  are  not  aware 
that  when  the  open  jet  was  succeeded  by  the  gas  mantle,  giving 
three  times  the  quantity  of  light,  there  was  any  outcry  against 
excessive  illumination ;  and  at  the  present  time,  the  return  by 
pas  users  to  the  open  jet  basis  of  illumination  would  be  just 
as  probable  as  would,  we  believe,  be  the  return  from  the  40-cp 
to  the  i6-cp  candle  basis  by  electric  light  users  who  have  had 
some  months’  experience  with  the  former.  Still  another  con¬ 
sideration  should  be  kept  in  mind  in  planning  means  for  the 
introduction  of  the  tungsten  lamp,  which  is  that  the  present 
cost  of  the  lamp  should  not  be  given  too  great  weight  in  formu¬ 
lating  a  policy;  As  in  Europe  the  price  of  the  tungsten  lamp 
was  halved  within  a  year  and  almost  monthly  notices  of  fur¬ 
ther  reductions  in  price  are  being  made,  there  is  no  reason  to 
think  that  the  present  order  of  prices  will  be  maintained  in 
this  country. 


After  some  20  years  of  an  incandescent  filament  lamp  that 
underwent  little  improvement  in  efficiency  during  that  period, 
and  with  arc  lamps  that  retrograded  from  the  one-watt  per 
candle  of  the  open  arc  to  the  almost  three  watts  per  candle  of 
the  enclosed  alternating-current  arc,  it  is  remarkable  that  the 
electric  lighting  industry  should  suddenly  and  almost  simulta¬ 
neously  be  endowed  with  substitutes  for  both  types  with  an 
increase  of  inefficiency  in  each  case  far  beyond  the  fondest  ex¬ 
pectations  of  the  most  sanguine  believer  in  the  possible  im¬ 
provement  of  electric  light  sources.  The  tungsten  lamp  must 
divide  some  of  the  honors  of  present-day  lighting  advance  with 
the  flaming  arc  lamp,  for  with  its  economy  of  0.5  watt  per 
candle  the  new  arc  promises  to  play  the  same  part  to  the  plain 
carbon  arcs  that  the  new  incandescent  does  to  the  carbon  in¬ 
candescent  filament.  The  new  arc  is,  however,  at  present  handi¬ 
capped  through  attention  being  engrossed  on  the  new  filament 
lamp,  and  by  the  relatively  high  cost  of  the  imported  composite 
electrodes  used  in  the  arc  lamp,  though  notwithstanding  the 
latter  consideration,  the  lamp  is  more  economical  for  certain 
uses  than  the  old  arc  with  its  cheap  electrodes.  As  central 
stations  cannot  afford  long  to  ignore  the  advantages  of  the 
flaming  arc,  it  promises  soon  to  secure  the  serious  attention 
from  them  that  it  merits;  and  we  may  also  expect  any  day  to 
learn  that  the  manufacture  of  the  electrodes  has  been  taken 
up  in  this  country,  w'ith  consequent  great  reduction  in  their 
price. 


Ohio  Electric  Light  Convention. 

One  of  the  oldest  and  strongest  of  the  state  electric  light 
associations,  that  of  Ohio,  held  its  convention  last  week  and 
scored  the  greatest  success  in  its  history.  There  was  a  time  in 
the  recent  history  of  this  association  when  it  was  afflicted  with 
such  a  volume  of  papers  that  no  time  remained  for  discussion. 
This  was  corrected  this  year  by  having  all  papers  short,  so 
that  no  one  could  complain  that  he  had  no  opportunity  to  dis¬ 
cuss  subjects  as  they  came  up.  The  subject  which  brought  out 
the  most  discussion  was  naturally  that  connected  with  the  in¬ 
troduction  of  tungsten  lamps,  and  especially  with  the  introduc¬ 
tion  of  these  lamps  among  customers  formerly  not  using  the 
electric  light.  An  interesting  feature  of  these  discussions  was 
the  taking  of  votes  to  determine  the  practice  of  the  central 
stations  represented  on  various  matters.  From  this  it  appeared 


that  at  one  of  the  sessions  30  of  the  stations  represented  oper¬ 
ating  in  towns  of  under  20,000  inhabitants  are  using  tungsten 
lamps.  It  also  appeared  later  that  all  of  the  central  stations 
represented  were  using  tungsten  lamps  to  some  extent.  As  to 
methods  of  introducing  these  lamps,  the  vote  showed  that  12 
central  stations  were  co-operating  with  the  local  contractor  in 
selling  the  lamps  and  12  were  selling  lamps  alone  without  such 
co-operation.  As  to  the  latter  figure,  it  may  be  said  that  in 
many  towns  central  stations  have  found  it  necessary  to  take 
charge  of  the  contracting  business  because  of  the  difficulty  in 
getting  responsible  contractors  to  establish  in  the  town.  As  to 
methods  of  introduction,  25  companies  represented  at  that  ses¬ 
sion  are  selling  tungsten  lamps  outright  to  the  consumer.  One 
company  has  adopted  a  monthly  lamp  rental  plan,  a  flat  rate  of 
so  much  per  month  per  lamp,  which  is  sufficient  to  cover  lamp 
renewals.  Considerable  discussion  was  given  to  the  advisability 
of  putting  out  tungsten  lamps  upon  flat  rates  in  competition 
with  gas  and  gasoline.  This  discussion  (unlike  that  at  the 
Michigan  convention,  which  referred  mainly  to  small  residences) 
was  devoted  mainly  to  flat-rate  lighting  in  stores  where  the 
lamps  are  plainly  visible  from  the  street.  Of  course,  the  old 
well-known  and  well-established  arguments  against  flat-rate 
lighting  were  brought  up.  Those  having  had  extensive  ex¬ 
perience  with  flat-rate  lighting  in  the  early  stage  of  the  business 
evidently  do  not  relish  the  idea  of  getting  back  into  flat-rate 
business  again.  Nevertheless,  the  discussion  indicated  that  for 
certain  classes  of  business,  a  flat  rate  may  have  certain  advan¬ 
tages  so  far  as  relates  to  the  transition  period  of  the  tungsten 
lamp.  In  general,  however,  a  proposition  to  establish  flat  rates 
where  a  company  has  no  control  of  the  lamps  on  the  customers’ 
premises  is  a  matter  to  be  gone  into  very  cautiously,  and  only 
at  rates  which  will  give  a  high  return  per  kilowatt  of  demand. 
But  even  if  a  high  flat  rate  can  be  secured,  the  customer  in 
time  will  find  it  to  his  advantage  to  go  over  to  the  meter  basis. 


Possible  Limits  of  Increase  in  Incandescent  Lamp 
Efficiency. 

The  recent  great  increase  in  luminous  output  per  watt  of 
power  consumed  in  an  incandescent  lamp  has  prompted  the 
hope  and  engendered  the  belief  that  still  further  progress 
may  be  possible  in  the  same  direction.  It  is  important  to  dis¬ 
tinguish  clearly  what  may,  and  what  may  not,  be  reasonably 
expected  in  this  manner.  If  we  confine  ourselves  to  the  typical 
form  of  incandescent  lamp,  namely,  an  electrically  conducting 
filament  heated  by  the  current  flow  to  a  temperature  of  incan¬ 
descence,  then,  it  would  seem  that  the  only  chance  for  still 
further  improving  the  luminous  efficiency  lies  either  in  pro¬ 
ducing  a  more  refractory  substance  with  higher  temperatures 
of  evaporation  for  working  hours  and  of  melting  for  margin 
of  overload ;  or,  in  producing  a  filament  of  selective  radiation 
— that  is,  one  which  will  radiate  more  within  the  visible  range 
of  frequencies  and  less  in  the  invisible  range.  These  two  de¬ 
siderata  are  not  necessarily  interconnected.  The  property  of 
withstanding  a  higher  temperature  without  evaporating  may 
be  quite  apart  from  the  property  of  selective  radiation.  If, 
however,  no  advantage  can  be  discovered  in  selective  radiation, 
then  it  would  seem  that  everything  depended  upon  going  to 
yet  higher  temperatures.  If  we  depart  from  the  simple  incan¬ 
descent  type  of  lamp,  and  take  in  any  form  of  electric  light 
source,  then  there  is  more  prospect  of  securing  higher  efficien- 
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cies  from  incandescent  gases,  as  in  the  mercury-vapor  lamp, 
for  the  reason  that  all  such  gases  radiate  selectively,  or  have 
banded  spectra.  Unlike  glowing  solids  with  their  continuous 
spectra,  they  do  not  need  to  emit  vast  quantities  of  radiant 
power  in  the  infra-red  in  order  to  emit  some  power  within 
the  visible  spectrum.  Consequently,  there  lies  a  larger  field 
before  the  lamp  of  glowing  vapor  than  before  the  lamp  of 
glowing  .solid. 


Proposed  New  International  Candle. 

The  plan  of  adopting  an  international  candle  has  been  dis¬ 
cussed  in  our  columns  at  various  times,  and  the  subject  has 
received  much  attention  lately.  Ever  since  the  attempt,  made 
at  the  Paris  International  Electrical  Congress'of  1889,  to  adopt 
the  international  bougie  decimale,  failed  so  dismally,  each 
country  has  maintained  an  independent  flame  standard  of  light. 
These  various  standard  flames  are  but  imperfect  devices,  both 
from  the  standpoint  of  accurate  reproducibiliry,  and  of  accuracy 
of  intercomparison.  Their  existence  has  only  been  rendered 
necessary  because  there  has  been  nothing  better  to  replace 
them. 


We  are  now  informed  that  in  view'  of  the  diversities  which 
exist  between  the  “candles”  of  England,  France,  Germany  and 
the  United  States,  the  French  National  Committee  of  the  In¬ 
ternational  Electrotechnical  Commission  has  recently  advanced 
the  proposition  of  adopting  a  new  “international  candle,”  which, 
recognizing  the  definitions  of  the  Zurich  Conference  in  1907, 
shall  be  1.02  British  ( Vernon-Harcourt)  candles,  0.98  of  the 
standard  U.  S.  candle-power  as  heretofore  maintained  at  the 
Bureau  of  Standards,  0.104  Carcel,  and  1.12  Hefners.  This 
means  that  the  British  standard  should  be  raised  2  per  cent 
and  the  U.  S.  standard  lowered  2  per  cent,  in  order  to  coincide 
with  the  proposed  international  standard.  Consequently,  a  16 
U.  S.  candle-power  lamp  of  to-day  would  become  a  lamp  of 
16^  international  candles,  while  one  of  16  British  candles 
w'ould  become  of  15.7  international  candles.  Expressed  in  an¬ 
other  way,  the  ratings  of  U.  S.  lamps  would  increase  2  per  cent, 
and  that  of  British  lamps  would  fall  2  per  cent,  when  expressed 
in  international  candles.  Moreover,  the  international  candle 
would  practically  coincide  with  the  bougie  decimale,  which  is 
already  the  standard  of  France.  In  order  then  to  arrive  at 
the  agreement,  England  and  America  would  each  change  their 
standards  2  per  cent,  while  France  would  stay  at  the  mean. 


By  such  an  arrangement  the  German  Hefner  would  unfortu¬ 
nately  still  be  distinct,  and  it  would  hardly  be  possible  for 
Germany  to  change  her  candle-power  by  12  per  cent.  It  would 
mean  reducing  her  lamp-rating  very  materially,  and  would  up¬ 
set  industrial  practice  in  that  country,  whereas  in  England 
and  America  the  charge  would  be  so  small  as  only  to  be  ob¬ 
servable  in  photometric  laboratories  and  would  thus  pass  un¬ 
noticed  in  practice.  Germany,  therefore,  w'ould  have  no  direct 
benefit  from  the  proposed  plan.  She  would,  how'ever,  share 
indirectly  in  the  benefit  of  the  other  countries,  because  tbe 
new  plan,  if  successfully  carried  out,  would  leave  only  the 
Hefner  and  the  International  candle,  or  two  working  standards, 
as  against  at  least  four  at  the  present  time.  We  are  very 
heartily  in  favor  of  the  French  proposal  for  an  international 
candle,  provided  that  adequate  arrangements  are  made  for  its 
maintenance.  That  is,  if  an  international  candle  as  above  out¬ 


lined  is  maintained  through  the  medium  of  a  stock  of  seasoned 
incandescent  lamps  and  the  international  volt,  the  proposal  has 
our  hearty  endorsement.  If,  however,  the  new  international 
candle  is  so  defined  as  to  be  maintained  locally  by  flame  stand¬ 
ards,  as,  for  example,  in  England  by  comparison  with  the  Ver¬ 
non-Harcourt,  in  France  by  comparison  with  Carcel  lamps,  and 
so  on;  then  we  believe  it  would  be  better  to  leave  the  present 
confusion  alone,  and  have  no  new  international  candle.  .  This 
is  because  we  have  no  confidence  in  the  precision  of  flame 
standards  as  primary  units.  An  international  candle  defined 
as  2  per  cent  more  than  a  certain  flame  in  one  country  and 
2  per  cent  less  than  another  flame  in  another  will  probably 
be  found  to  differ  distinctly  in  different  countries  after  some 
years.  We  should  then  have  different  types  of  international 
candle  to  tabulate  in  addition  to  our  present  standard  flames. 


It  would  seem  quite  practicable  to  define  the  proposed  inter¬ 
national  candle  nominally  in  terms  of  each  country’s  flame 
standard,  but  also  to  require  its  maintenance  in  our  various 
national  laboratories  through  the  medium  of  a  stock  of  seas¬ 
oned  incandescent  lamps  standarized  originally  by  an  interna¬ 
tional  committee  of  photometrists.  This  stock  of  lamps  could 
then  be  divided  among  the  different  national  laboratories  and 
could  be  occasionally  intercompared  and  checked.  In  this 
way  the  seasoned  incandescent  lamps  would  be  the  custodians 
of  the  new  standard.  Perhaps  tungsten-filament  lamps  might 
be  used  in  this  way,  in  order  to  secure  a  reasonably  good  color 
for  the  light  of  the  comparison  lamps,  while  w'orking  them  in 
the  photometer  at  a  safe  temperature.  If  tungsten  lamps  could 
not  be  trusted,  as  yet,  for  the  maintenance  of  the  international 
candle,  then  carbon-filament  lamps  could  be.  If  for  the  sake 
of  discussion  it  be  assumed  that  incandescent  lamps  could  not 
be  maintained  for  long  periods  of  time  as  working  standards, 
although  experience  during  the  past  10  years  has  shown  that 
they  are  trustworthy,  yet  even  in  that  event,  the  compromise 
international  candle  could  be  re-established  by  the  photometric 
committee,  say,  at  five-year  intervals,  and  their  new  standard 
reduplicated  and  reissued  in  working  secondary  standards,  in¬ 
candescent-lamp  copies.  All  depends  upon  .the  principle  being 
recognized  that  properly  selected  incandescent  lamps  can  be 
compared  and  reduplicated  with  a  considerably  greater  degree 
of  accuracy  than  flame  standards. 


We  hope  that  the  French  proposal  may  be  adopted  by  the 
Electrotechnical  Commission  and  carried  into  effect,  especially 
if  it  be  a  fact,  as  is  generally  understood,  that  the  suggestions 
are  in  conformity  with  the  proposals  of  the  U.  S.  Bureau  of 
Standards.  The  plan  only  needs  tbe  adherence  of  England, 
France  and  America,  to  be  followed  by  various  other  nations. 
It  would  also  be  desirable,  if  possible,  for  the  proposed  inter¬ 
national  candle  to  bear  some  simple  numerical  ratio  to  the 
Hefner;  say  i^,  or  1.125,  instead  of  1.12,  as  proposed.  The 
difference  between  1.12  and  1.125  is  so  small  as  to  be  almost 
beyond  photometric  safe  limits  of  precision,  but  it  would  nom¬ 
inally  make  8  international  candles  indentical  with  9  Hefners, 
an  easy  ratio  to  remember.  It  is  important,  because  the  Hefner 
cannot  be  expected  to  be  abrogated  in  favor  of  the  new  inter¬ 
national  candle,  that  the  ratio  of  this  widely  recognized  out¬ 
standing  Hefner  standard  to  tbe  international  candle  should 
be  carefully  fixed  and  determined  at  the  outset. 
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New  Central  Stations  in  1908. 

Of  all  the  national  industries  that  relating  to  the  supply  of 
electric  service  from  central  stations  appears  to  have  been  least 
handicapped  during  the  period  of  business  depression  which 
set  in  last  fall,  lx)th  with  respect  to  the  business  of  established 
l)lants  and  the  entry  into  the  field  of  new  central-station  com¬ 
panies.  The  following  statistics  as  to  companies  incorporated 
during  the  first  seven  months  of  the  present  year,  and  the 
number  of  plants  under  construction  within  the  same  period, 
appear  to  justify  fully  the  latter  assertion,  while  also  indicating 
the  surprising  rate  at  which  the  central-station  industry  con¬ 
tinues  to  expand. 

The  statistics  given  below  are  based  upon  an  analysis  of  cen¬ 
tral-station  news  items  which  have  appeared  in  these  columns 
in  the  issues  from  the  beginning  of  the  present  year  to  August  i, 
covering,  therefore,  a  period  of  seven  months.  While  the  closest 
of  attention  is  given  to  the  gathering  of  this  class  of  news 
matter,  and  the  service  for  its  collection  has  been  most  thor¬ 
oughly  organized,  the  record  naturally  cannot  be  made  absolute¬ 
ly  complete;  the  few  omissions,  however,  are  most  likely  con¬ 
fined  to  the  class  of  smaller  central  stations  in  remote  localities. 
It  is  believed,  however,  that  the  number  of  these  is  quite  small, 
and  that  the  data  here  given  can  consequently  be  accepted  as 
sufficiently  inclusive  to  illustrate  adequately  the  expansion  of 
the  central  station  industry  during  the  period  covered. 

The  total  number  of  central-station  companies  noted  as  in¬ 
corporated  from  January  i  to  August  i  was  228.  The  largest 
number  of  companies  was  incorporated  in  California,  namely, 
22.  Next  in  order  were  Pennsylvania  w'ith  18,  Wisconsin  with 
13,  Missoi^i  with  12,  Illinois  and  Ohio  with  ii  each,  and  Wash¬ 
ington  with  10.  riie  above  list  does  not  include  municipal 
plants  authorized,  of  which,  as  will  be  seen  below,  81  were  in 
course  of  construction  during  the  period  considered. 

.\s  to  capitalization,  that  of  21  of  the  228  plants  was  not 
reported,  the  total  for  207  being  $64,427,500.  This  great  total 
is  principally  due  to  large  capitalizations  in  7  of  the  39  states 
represented.  The  total  for  Pennsylvania,  for  example,  is 
$337i003  lor  18  plants,  while  the  capitalization  of  22  California 
plans  is  $16,800,000.  In  the  latter  case,  as  well  as  in  the  cases 
of  Colorado  (3  plants,  $3,592,000),  Montana  (7  plants,  $4,380,- 
000),  and  Washington  (9  plants,  $11,344,000),  large  water-power 
developments  account  for  the  swollen  figures,  and  some  of  the 
plants  are  for  the  wholesale  supply  of  electrical  energy. 

During  the  period  considered  167  plants  were  in  the  course 
of  construction  in  42  states,  81  being  municipal  and  86  private 
plants.  The  expenditure  for  60  of  the  81  municipal  plants  was 
reported  at  $6,872,750,  or  an  average  of  $11,454  per  plant,  while 
for  35  of  the  86  private  plants  the  expenditure  was  $5,593,000. 
or  an  average  of  $160,000  per  plant. 

rile  large.st  number  of  municipal  plants  noted  as  under  con¬ 
struction  were  in  Kansas,  8  municipal  and  i  private  plant ; 
(ieorgia,  7  municipal  and  3  private  plants;  Oklahoma,  6  muni¬ 
cipal  and  2  private  plants;  Alabama,  6  municipal  and  3  priv'ate 
plants;  Ohio,  5  municipal  and  2  private  plants;  Minnesota,  4 
municipal  and  5  private  plants.  In  California  there  were  4 
municipal  and  4  private  plants,  while  in  Texas  there  were  7 
private  plants  to  i  municipal  plant.  In  none  of  the  states  were 
all  plants  municipal,  while  in  7  states  no  municipal  plants  were 
in  course  of  construction.  In  almost  all  cases  the  municipal 
plants  are  in  small  towns,  and  it  can  be  safely  assumed  that 
many  owe  their  existence  to  the  failure  of  private  capital  to 
midertake  the  building  of  plants  in  small  communities  owing 
to  the  small  demand  lor  electrical  service,  which  is  often  limited 
practically  to  street  lighting. 

Important  Central-Station  QuCvStion  in 
Massachusetts. 

The  action  of  the  Fitchburg  Gas  &  Electric  Company  in  ap¬ 
pealing  to  the  Massachusetts  Gas  and  Electric  Light  Commis¬ 
sion  against  the  action  of  the  Fitchburg  Board  of  Aldermen  in 


granting  the  Connecticut  River  Transmission  Company  line 
rights  in  that  city,  foreshadows  a  most  important  battle  in  the 
power  industry  of  the  slate.  Up  to  the  present  time  Massachusetts 
has  depended  almost  entirely  upon  power  generated  within  the 
state  itself,  steam  being  the  motive  power  in  the  great  majority 
of  plants.  The  attempt  of  the  Connecticut  River  Transmission 
Company  will  afford  a  precedent  of  the  most  significant  char¬ 
acter  in  the  work  of  supplying  power  by  high-voltage  transmis¬ 
sion  in  different  parts  of  Massachusetts.  In  its  last  annual  re¬ 
port  the  board  takes  the  position  that  any  effort  to  make  cheap 
power  available  to  the  manufacturers  of  the  commonwealth 
should  be  welcomed  and  encouraged  in  every  way  consistent 
with  the  public  interest.  Hearings  will  be  assigned  to  the  Fitch¬ 
burg  case  soon  after  the  return  of  Commissioner  A.  R.  Weed 
from  Europe. 


Lighting  Rates  Sustained  in  Massachusetts. 

The  Massachusetts  Board  of  Gas  and  Electric  Light  Commis¬ 
sioners  has  dismissed  the  petition  of  the  Chester  Board  of 
Selectmen,  who  asked  for  a  reduction  of  price  and  change  in 
the  method  of  charging  in  connection  with  the  Chester  Electric 
Light  Company.  The  town  has  a  population  of  about  I4CX>  and 
the  company  began  business  in  the  spring  of  1899  under  its 
present  owuier,  E.  LeRoy  Gardner.  The  plant  was  first  operated 
until  9:30  or  11:30  p.  m.  for  stores  only.  Soon  after  street 
lights  were  put  in;  then  a  12  o’clock  service  was  begun,  and  a 
few  residence  customers  were  secured.  In  the  spring  of  1900 
a  small  storage  battery  was  installed,  and  24-hour  service  was 
begun,  which  has  been  continued  until  this  day.  Since  1904  a 
small  water-power  has  been  utilized  in  connection  with  the  flow 
of  the  Westfield  River.  The  other  part  of  the  generating  plant 
consists  of  a  gasolene  engine  of  15  hp,  a  15-kw  and  a  9.4-kw 
generator  and  the  8o-amp-hour  battery.  I'lie  water-power  and 
its  equipment  has  a  capacity  of  50  hp.  At  times,  when  there 
has  been  a  water-power  surplus,  the  plant  has  supplied  its  owmer 
with  electricity  for  heating,  lighting  and  cooking. 

The  street  lights  are  rated  at  25  cp  and  the  number  supplied 
at  any  one  time  has  been  27  for  the  fire  district  and  6  for  the 
town.  The  lights  for  the  fire  district  were  supplied  from  Sept. 
I,  1906,  to  April  15,  1907,  on  a  moonlight  schedule,  for  $325. 
From  that  time  to  the  hearing,  the  parties  were  unable  to  agree 
as  to  the  price.  The  company  offered  to  supply  them  under  a 
five-year  contract  at  $16.50  per  year  for  the  first  year,  with  a 
gradual  reduction  to  $12.50  for  the  fifth  year.  The  Prudential 
Committee  offered  $14.50  for  a  single  year  per  lamp.  The  town 
lights  have  been  in  regular  use  at  $16.50  per  year. 

There  are  36  commercial  customers,  and  they  purchased  dur¬ 
ing  the  year  ending  June  30,  1907,  9179  kw-hours.  For  that 
year  the  total  income  was  $1,930.  of  which  $1,461.80  was  from 
commercial  and  $468.20  from  street  lighting.  There  remained 
after  paying  interest  on  money  borrowed  and  other  necessary 
expenses  $750  for  the  wages  of  the  owner  and  interest  on  his 
investment.  The  average  amount  available  for  these  two  pur¬ 
poses  in  the  four  years  ending  wdth  that  year  was  $960;  of  this 
sum  $336  would  be  required  to  pay  6  per  cent  interest  on  an 
investment  of  $5,600.  The  proprietor  gives  practically  his 
entire  time  to  the  business,  and  wdth  occasional  exceptions  em¬ 
ploys  no  assistance.  He  stated  that  he  had  invested  $10,300  in 
the  plant. 

There  was  no  sustained  complaint  of  the  quality  of  the  service 
for  commercial  or  street  lighting.  Since  July  i,  1907,  the  follow¬ 
ing  prices  have  been  charged:  To  all  commercial  customers 
there  is  a  meter  charge  of  50  cents  a  month  for  each  meter  and 
a  monthly  service  charge  of  12  cents  for  each  lamp  in  use  at 
any  one  time,  which  is  called  the  “estimated  demand”  of  the 
customer.  For  the  current,  there  is  a  charge  of  20  cents  per 
kw-hour  for  each  lamp  of  estimated  demand,  and  all  additional 
kw-hours  are  10  cents  each.  Tantalum  lamps  of  22  cp  have 
been  in  use  and  are  renewed  at  30  cents  each.  Ten  per  cent  is 
deducted  from  the  monthly  bill  for  prompt  payment,  making 
the  net  cost  of  each  lamp  renewal  27  cents,  meter  charge  45 
cents,  service  charge  10.8  cents  per  lamp,  and  18  cents  as  the 
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primary  and  9  cents  as  the  secondary  rate  for  the  current  used. 
The  estimated  demand  is  determined  by  conferences  and  mutual 
understanding  between  the  company  and  its  customers,  severally. 

The  average  amount  per  kw-hour  received  from  commercial 
customers  during  the  year  ending  June  30,  1907,  was  15.9  cents. 
It  is  thought  that  the  present  system  of  charging  will  not  add 
more  than  $300  to  the  total  income  of  the  previous  year,  and 
that  at  least  15  customers  will  be  getting  a  portion  of  their  cur¬ 
rent  at  the  secondary  rate  of  9  cents.  This  encourages  long- 
burning  customers.  Where  the  rate  per  kw-hour  is  high  the 
bill  will  be  small. 

The  board  states  that  the  electric  supply  of  Chester  has  never 
been  a  commercial  success;  that  it  is  doubtful  if  the  presen: 
service  could  be  maintained  if  it  were  not  for  the  water-power ; 
that  the  entire  income  has  not  in  any  year  been  sufficient  to 
pay  reasonable  operating  costs  and  a  fair  return  on  the  invest¬ 
ment.  The  volume  of  business  is  restricted  and  the  rate-making 
problem  is  perhaps  more  difficult  than  in  larger  communities. 
The  value  of  the  service  to  the  consumer  is  a  factor.  The  fre¬ 
quent  changes  in  technical  rates  appear  to  be  largely  responsible 
for  the  dissatisfaction  with  the  methods  of  charging,  the  engi¬ 
neering  subtleties  of  a  differential  system  being  difficult  of  com¬ 
prehension  in  such  a  rural  community.  The  institution  of  a 
simpler  method  of  charging  might  be  helpful,  but  the  board  did 
not  see  its  way  clear  to  recommending  any  reduction  under  the 
present  conditions. 

Lightning  in  Mines. 

Notes  have  recently  been  made  of  a  lightning  stroke 
in  a  coal  mine  tunnel  1300  ft.  in  the  mountain  side  at  Valley 
View,  in  western  Schuylkill  County,  Pennsylvania.  The  dis¬ 
charge  is  supposed  to  have  followed  a  wire  or  the  steel  rails. 
The  lightning  in  some  way  set  off  a  charge  of  dynamite,  killing 
two  tunnel  drivers  and  injuring  a  third. 

New  York  Central’s  Overhead  Wires  to 
Remain. 

The  Public  Service  Commission  of  the  First  District  of  New 
York  has  rendered  a  decision  on  the  complaint  against  the  New 
York  Central  &  Hudson  River  Railroad  Company’s  overhead 
high-tension  system  of  electrical  transmission  in  the  city  limits, 
in  which  it  discusses  ihe  complaint  and  refuses  to  order  the 
railroad  to  put  its  wires  underground.  The  complaint  was 
brought  by  John  H.  O’Brien,  Commissioner  of  Water  Supply, 
Gas  and  Electricity.  The  commission  disclaims  any  preference 
for  aerial  construction,  the  present  case  being  decided  on  its 
merits  without  establishing  any  precedent.  The  decision,  which 
was  written  by  Commissioner  John  E.  Eustis,  directs  that  cer¬ 
tain  changes  shall  be  made  so  as  to  make  it  absolutely  safe  at 
street  crossings  and  other  dangerous  points. 

There  were  many  hearings  on  the  case  and  both  the  city  and 
the  railroad  company  put  experts  on  the  stand.  These  engineers 
practically  agreed  that  the  type  of  overhead  construction  erected 
by  the  New  York  Central  was  the  best  of  its  kind,  and  that 
while  not  as  safe  as  underground  transmission,  it  was  as  safe  as 
overhead  transmission  could  be  made  with  the  exception  of  the 
strengthening  which  has  been  suggested.  The  commissioner  in 
his  decision  cites  this  agreement  of  opinion  and  especially 
quotes  the  admission  of  the  attorney  for  the  complainant  that 
the  construction  was  as  strong  as  it  could  possibly  be  made 
and  that  the  railroad  had  brought  its  system  “to  the  highest 
state  of  perfection  to  which  overhead  construction  can  be 
brought.”  The  railroad  company’s  experts  did  not  agree  with 
the  city  that  underground  construction  is  safer,  and  their  evi¬ 
dence  showed  that  the  railroad  company  had  experienced  more 
serious  trouble  from  underground  than  from  overhead  lines. 

Prof.  George  F.  Sever  in  his  testimony  as  an  expert  for  the 
city  recommended  that,  where  high-tension  wires  cross  streets 
or  highways,  they  should  be  supported  by  suspension  wires  or 
cables  of  equal  strength  and  that  where  other  wires  for  tele¬ 
phone  or  telegraph  transmission  crossed  above  the  high-tension 


lines,  there  should  be  guard  poles  placed  underneath  and  the 
wooden  poles  now  in  use  at  Spuyten  Duyvil  should  be  removed. 
He  also  recommended  that  the  overhead  lines  on  the  west  side 
of  the  Harlem  Branch,  between  Bedford  Park  and  Williams- 
bridge,  should  be  removed  to  the  easterly  side  of  the  tracks. 

The  commissioner,  in  his  opinion,  also  notes  that,  notwith¬ 
standing  the  city’s  efforts  to  have  the  railroad’s  wires  placed 
underground,  it  appeared  in  evidence  that  the  Long  Island  Rail¬ 
road  Company  had  erected  and  maintained,  under  permits  from 
the  city,  about  40  miles  of  overhead  high-tension  wires  with 
construction  similar  to  that  used  by  the  New  York  Central. 
Combatting  this  evidence  the  corporation  counsel  set  up  the 
claim  that  these  permits  were  temporary.  The  permits  were 
placed  in  evidence,  and  the  commissioner  says  there  is  nothing 
in  them  to  indicate  that  they  are  temporary,  but  that  the  per¬ 
mission  is  granted  subject  to  conditions  endorsed  upon  the 
permit,  none  of  which  are  of  a  temporary  nature,  and  that  as 
long  as  these  conditions  are  complied  with  and  after  the  rail¬ 
road  company  has  spent  large  sums  in  erecting  the  line,  if  is 
very  doubtful  whether  the  city  would  be  allowed  to  revoke  the 
permission.  The  commissioner  himself  made  a  personal  ex¬ 
amination  of  both  lines,  and  reports  that  the  Long  Island 
railroad  system  has  not  been  guarded  as  well  as  the  line  of 
the  New  York  Central. 

It  was  also  shown  by  testimony  that  in  addition  to  the  Long 
Island  system  there  are  at  present  in  the  city  of  New  York 
maintained  presumably  under  permits  from  the  city,  513  miles 
of  high-tension  overhead  lines,  carrying  from  1000  to  3000  volts, 
divided  among  the  boroughs  as  follows;  Manhattan,  i  mile; 
Brooklyn,  130  miles;  The  Bronx,  80  miles;  Queens,  152  miles; 
Richmond,  150  miles.  In  addition  to  these  there  are  47  miles 
of  overhead  high-tension  wires  carrying  from  3000  to  11,000 
volts  as  follows:  Brooklyn,  15  miles;  The  Bronx,  12  miles; 
Queens,  20  miles.  All  of  these  wires  are  used  for  electric  light 
or  trolley  service  and  are  strung  along  the  public  streets. 

The  commissioner  is  of  the  opinion  that  the  complainant 
failed  to  prove  that  the  overhead  system  for  the  lines  in  ques¬ 
tion  is  unsafe,  and,  he  argues,  it  would  be  a  great  injustice  to 
the  company  for  the  Public  Service  Commission  to  compel  it 
to  destroy  its  present  lines  and  place  the  high-tension  wires 
underground  at  a  cost  estimated  at  from  $1,500,000  to  $2,000,000. 
In  regard  to  the  recommendation  that  the  high-tension  lines  on 
the  Harlem  division,  north  of  Woodlawn  Road,  be  removed  to 
the  other  side  of  the  right  of  way,  the  commissioner  says  that 
personal  inspection  has  convinced  him  that  the  westerly  side 
of  the  right  of  way,  where  the  line  now  is,  is  the  best.  He 
recommends,  however,  that  the  poles  sustaining  the  high-tension 
wires  along  this  stretch  of  track  be  lengthened  at  least  15  ft. 

Another  German  Cable. 

News  comes  from  Germany  that  a  new  cable  company,  with 
a  government  subsidy,  has  been  formed.  Its  headquarters  will 
be  at  Cologne.  The  new  cable  lines  will  be  laid  down  between 
Germany  and  Brazil,  via  Teneriffe.  Branches  will  extend  to 
Liberia  and  the  German  colonies  situated  on  the  West  Coast  of 
.\frica. 

New  England  Association  of  Electric  Light¬ 
ing  Engineers. — Experiences  with 
the  Tungsten  Lamp 

The  regular  summer  meeting  of  the  Association  of  Electric 
Lighting  Engineers  of  New  England  was  held  at  the  Rockland 
House,  Nantasket  Beach,  Mass.,  on  August  28,  about  150  mem¬ 
bers  and  guests  being  in  attendance.  The  meeting,  which 
followed  a  course  dinner  at  the  hotel,  was  called  to  order  by 
President  S.  Fred  Smith,  of  Salem,  Mass.  The  subject  for 
discussion  was  experiences  with  the  tungsten  lamp.  A  con¬ 
siderable  number  of  central-station  managers  and  engineers 
took  part,  some  of  whom  outlined  their  work  along  the  lines 
described  in  the  article,  “The  Tungsten  Lamp  in  New  England,” 
printed  elsewhere.  Additional  points  were  brought  out  under 
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both  the  series  and  the  multiple  lamp.  Mr.  H.  T.  Sands,  of  the 
Haverhill  Electric  Company,  described  his  methods  of  supply 
and  renewal,  and  illustrated  the  tendency  of  customers  to  take 
more  light  for  the  same  money  rather  than  the  same  light  for 
less  money.  In  the  past  four  months  about  1200  multiple  lamps 
have  been  installed.  The  policy  of  the  Haverhill  company  in 
replacing  free  all  lamps  proving  defective  during  the  first  too 
hours’  burning  has  assisted  in  the  avoidance  of  complaints.  Of 
825  lamps  put  out  two  months  ago,  87  were  found  to  be  broken 
in  transit  or  of  short  life.  The  company  hopes  that  in  time  the 
price  of  the  lamp  can  be  reduced  w’ith  the  omission  of  the  guar¬ 
antee. 

Mr.  J.  W.  Cowles,  of  the  Boston  Edison  Company,  stated  that 
up  to  date  10,500  multiple  lamps  have  been  installed  by  his 
company.  He  also  described  the  method  of  renting  lamps  to  cus¬ 
tomers  now  in  vogue  in  Boston,  and  pointed  out  that  of  the 
lamps  so  far  installed  al)Out  4.5  per  cent  have  broken,  either 
through  handling  or  in  transit.  This  does  not  include  the  break¬ 
age  between  the  factory  and  the  company,  as  the  manufacturers 
have  now  solved  the  problem  of  safe  shipping.  The  breakage 
in  the  original  packages  is  now  insignificant,  and  the  com¬ 
pany  makes  no  allowance  for  this.  The  4.5  per  cent  represents 
all  breakage  up  to  placing  the  lamps  in  the  consumer’s  socket  by 
the  Edison  Company.  The  early  burn-outs,  say,  within  the  first 
25  hours,  comprise  2  per  cent  in  addition  to  the  foregoing. 
About  twice  as  many  of  the  larger  sized  lamps  in  relation  to 
the  smaller  ones  are  installed  in  the  new'  work  of  the  Edison 
Company. 

Mr.  F.  W.  Wilcox,  of  Stone  &  Webster,  stated  that  about  600 
of  the  7.5-amp  series  lamps  have  been  installed  for  street  ligh‘- 
ing  work  in  Lowell.  He  considered  it  safe  to  figure  on  a  life 
of  at  least  1500  hours  for  such  lamps.  The  maintenance  of  the 
candle-power  during  life  is  also  proving  very  satisfactory.  The 
Lowell  Company  has  had  a  somewhat  larger  breakage  in  the 
multiple  lamps  than  the  Boston  Edison  organization.  He 
thought  this  might  be  due  to  the  absence  of  the  same  facilities 
for  very  careful  handling.  Forty  per  cent  of  the  multiple  lamps 
brought  out  have  meant  absolutely  new  business.  The  com¬ 
pany’s  income  appears  to  have  been  affected  very  little.  Many 
gas  arcs  have  been  displaced,  and  experience  shows  that  about 
so  much  money  will  be  spent  for  light  by  the  average  customer, 
anyway.  policy  at  present  being  tried  in  Lowell  is  to  rent 
lamps  at  25  cents  per  month  for  the  100-  and  60-watt  sizes,  giv¬ 
ing  the  customer  the  option  of  purchase  if  he  so  desires.  This 
seems  to  be  specially  helpful  to  the  short-hour  consumer.  Very 
careful  handling  is  essential  to  successful  commercial  work.  A 
reduced  price  is  bound  to  come  in  time.  A  total  of  6g6  lamps 
on  a  rental  basis  have  so  far  replaced  97  gas  arcs,  115  inverted 
mantles,  14  single  Welsbachs  and  18  open-flame  lamps.  The 
charge  of  25  cents  per  month  applies  to  any  size,  and  is  on  top 
of  the  meter  charges.  It  does  not  include  the  cost  of  the  original 
installation. 

Mr.  Sands,  of  Haverhill,  sounded  a  note  of  warning  in  re¬ 
gard  to  the  indiscriminate  use  of  tungsten  lamps  in  all  sorts  of 
service,  citing  the  case  of  a  department  store  which  found  the 
tungsten  lamp  not  as  satisfactory  as  the  enclosed  arc  in  the  mat¬ 
ter  of  color  values. 

Mr.  W.  C.  Woodward,  of  the  Xarragansett  Electric  Light 
Company,  Providence,  outlined  his  observations  of  the  tungsten 
lamp  situation  in  a  trip  through  Europe  this  summer,  .\broad 
the  lamp  is  sold  over  the  supply-house  counter,  and  the  cus¬ 
tomer  takes  the  entire  responsibility.  The  central  station  ap¬ 
parently  has  little  direct  interest  in  the  matter.  High-efficiency 
lamps  are  used  more  generally  than  in  America.  The  lamp  is 
sold,  not  as  a  tungsten  lamp,  but  as  a  “metallic-filament  lamp.” 
Mr.  Woodward  stated  that  in  his  opinion  the  higher  voltage 
lamp  would  be  required  in  this  country  before  long. 

Mr.  Sweet,  of  the  Westinghouse  Lamp  Company,  pointed  out 
some  of  the  difficulties  of  photometric  work  with  the  tungsten 
lamp,  and  stated  that  the  color  value  in  such  work  is  the  hard 
problem.  It  has  now  been  established  that  no  flicker  will  be 
noticeable  when  the  lamp  is  revolved  at  50  r.p.m.  in  making 
photometric  observations.  In  dealing  with  the  color  value,  the 


best  results  seem  to  be  secured  with  the  Lummer-Brodhun  type 
of  screen,  and  in  some  cases  absorption  glasses  are  being  used 
successfully  on  each  side  of  the  reference  lamps.  These  glasses 
are  graduated  for  test  work. 

Mr.  R.  S.  Hale,  of  the  Boston  Edison  Company,  discussed 
some  of  his  observations  during  a  recent  trip  abroad,  pointing 
out  the  noticeably  greater  strength  of  the  25-  and  30-volt  lamps 
seen  there.  Ultimately  the  higher  voltage  lamps  will  be  built  as 
strong  as  those  of  lower  voltage.  Mr,  Hale  noted  that  in  Aus¬ 
tria  20-cp,  25-watt  lamps  are  sold  for  75  cents,  and  in  Berlin 
for  72  cents.  .A  dealer  buying  1000  gets  a  25  per  cent  discount, 
making  the  price  about  60  cents.  The  prices  of  different  sized 
lamps  have  largely  equalized  abretad,  and  it  is  probable  that  the 
same  result  will  be  noted  in  this  country  before  long.  In  Vienna 
the  Vienna  Lamp  Company  rents  lamps  at  i  '5  cent  per  lamp 
hour  independently  of  the  size  of  the  lamp.  The  total  cost  is 
thus  about  $2  for  a  life  of  1000  hours,  w'hich  is  reasonably 
profitable,  although  the  company  has  the  risk  of  stealing,  break¬ 
age  and  keeping  accounts.  Roughly,  the  percentage  of  tungsten 
lamps  installed  in  the  windows  appeared  to  be  about  50,  tanta¬ 
lum  16  and  the  balance  carbon. 

Mr.  Hale  stated  that  more  40-  and  60-watt  lamps  were  in¬ 
stalled  in  European  tungsten  work,  and  that  almost  all  the  in¬ 
stallations  are  of  bare  lamps,  presumably  because  the  work  is 
done  entirely  by  contractors.  The  results  of  angle  burning 
seem  to  be  satisfactory.  The  life  records  are  about  as  in 
America.  All  foreign  tungsten  lamps  are  rated  at  i  hefner  cp 
per  watt,  which  is  about  0.88  English  candle-power. 

Mr.  H.  W.  Brown,  of  the  General  Electric  Company,  then  dis¬ 
cussed  the  recent  progress  in  manufacturing  facilities  to  handle 
the  tungsten-lamp  business.  Following  this,  Messrs.  Sargent, 
Cowles,  Wilcox,  Robinson  and  Woodward  discussed  the  series 
tungsten  lamp.  Committees  were  appointed  to  consider  closer 
relations  with  the  National  Electric  Light  Association  and  meet¬ 
ing  at  points  in  other  States  than  Massachusetts. 


Ohio  Electric  Light  Convention. 

The  Ohio  Electric  Light  As.sociation  held  its  fourteenth  an¬ 
nual  convention  at  the  Hotel  Victory,  Put-in-Bay,  Ohio,  Aug. 
25  to  27,  1908.  Central-station  men  to  the  number  of  75  were 
in  attendance,  thus  e.xceeding  the  Toledo  convention  of  last 
year,  which  was  in  a  more  accessible  place  and  w’as  sw'elled  by 
the  attendance  of  local  men.  Eleven  new  active  member  central- 
station  companies  were  taken  into  the  association  at  this  meet¬ 
ing.  Papers  were  mainly  short  and  to  the  point  and  plenty  of 
time  was  given  to  discussion,  thus  correcting  a  notable  de¬ 
ficiency  of  previous  years  in  which  the  number  and  size  of  the 
papers  practically  prevented  much  discussion. 

The  first  session  was  called  to  order  Tuesday  afternoon  by 
Secretary  D.  L.  Gaskill,  who  announced  that  President  F.  M. 
Tait,  of  Dayton,  had  been  called  away  and  would  return  by 
evening  for  the  remainder  of  the  convention.  Ex-President 
W.  P.  Engel  presided  over  this  session.  The  first  item  on  the 
program  was  the  reading  of  a  paper  by  Mr.  William  M.  Adams, 
of  the  Citizens’  Gas  &  Electric  Company,  of  Elyria,  Ohio,  on 
“Gas  Engines  in  Central-Station  Work.”  Mr.  Adams  is  an 
enthusiastic  advocate  of  the  gas  engine.  After  some  discussion 
of  this  paper  Mr.  B.  H.  Smith,  of  Lexington,  Ohio,  read  a  paper 
on  “Producer  Gas  Plants,”  follow'ed  by  a  “Report  On  an  Oil 
Engine  Plant,”  by  Mr.  B.  H.  Gardner,  of  Dayton.  Mr.  Smith’s 
paper  dealt  with  a  small  producer  plant  at  Lexington.  Mr. 
Gardner’s  paper  was  on  an  oil-engine  plant  in  a  city  of  10,000 
inhabitants.  Mr.  S.  E.  Folk,  of  the  municipal  plant  of  Bryan, 
Ohio,  also  made  an  informal  report  on  the  Diesel  engines,  which 
have  been  operating  there  for  about  one  year.  This  finished  the 
Tuesday  afternoon  session.  In  the  evening  there  was  an  in¬ 
formal  reception  and  ball. 

Wednesday  morning  was  opened  by  the  address  of  President 
F.  M.  Tait,  who  was  unable  to  be  present  the  preceding  day. 
Mr.  Tait  pointed  out  the  rapid  growth  of  the  electric  light  and 
power  interests  in  Ohio  and  in  the  United  States,  and  that 
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while  some  companies  suffered  from  severe  business  depression 
of  the  past  year,  the  great  majority  have  held  their  own  and 
even  profited  in  some  ways  from  the  hard  experience.  He 
noted  the  decided  tendency  during  the  past  year  for  competitive 
electric  companies  in  the  same  territory  to  consolidate,  which 
he  considered  advantageous,  since  it  is  only  by  the  complete 
and  absolute  control  of  the  electrical  output  in  any  community 
that  a  public-service  corporation  can  lower  its  production  alid 
distribution  costs,  and  thereby  benefit  the  consumer  as  well  as 
help  the  company.  On  the  other  hand,  a  lighting  company’s 
responsibility  increases  in  proportion  to  its  complete  and  abso¬ 
lute  monopoly  of  the  lighting  situation  in  its  territory. 

Referring  to  the  workings  of  the  State  Commissions  on  public 
utilities  in  several  states,  he  believed  that  the  opinion  is  gaining 
ground  that  competent  commissions  with  proper  and  just  laws 
to  work  under  will  eventually  prove  to  be  a  good  thing  for  the 
legitimate  and  honest  electric  company.  Several  prominent  bond 
houses  have  recently  stated  that  certain  bonds  offered  for  sale 
were  considered  to  be  good,  because  among  other  desirable 
features,  the  electric  company  was  working  under  a  competent 
commission,  insuring  safety  and  a  square  deal  to  the  electric 
company  and  its  interests.  As  to  municipal  ownership,  the 
idea  seems  to  be  gradually  falling  behind,  and  properly,  too. 
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because  each  year  is  bringing  the  taxpayer  to  a  better  realiza¬ 
tion  of  the  fact  that  “the  public  pays  the  bills.”  The  arrival  of 
the  high-efficiency  lamp  units  consuming  watts  per  candle, 
and  promising  even  better  efficiency  in  the  near  future,  he  con¬ 
sidered  a  great  boon  to  the  central-station  industry.  There 
will,  he  said,  soon  be  20-cp,  25-watt  tungsten  lamps  mounted 
in  the  same  size  bulb  as  the  present  i6-cp  carbon-filament  lamp. 
All  this,  with  better  to  follow,  makes  the  outlook  for  increasing 
and  profitable  business  very  bright. 

Following  this  address  it  was  announced  that  the  American 
Astronomical  and  Astrophysical  Society  was  holding  its  con¬ 
vention  in  the  hotel  at  the  same  time,  and  by  a  vote  the  courte¬ 
sies  of  the  Ohio  Electric  Light  Convention  were  extended  to 
members  of  the  other  association.  Later  in  the  day  this  was 
responded  to  in  person  by  a  committee  of  the  astronomers. 

After  the  secretary’s  and  treasurer’s  report  Mr.  C.  R.  McKay, 
of  Toledo,  read  a  paper  on  “Experience  with  Series  Luminous 
Arc  Lamps,”  describing  the  large  installation  of  magnetite  arc 
lamps  made  in  Toledo,  including  the  special  lighting  of  Summit 
Street.  A  paper  on  “Best  Ways  and  Means  of  Getting  Out  and 
Keeping  Out  Private  Plants  in  Central-Station  Territory”  was 
the  subject  of  a  paper  by  Mr.  R.  H.  Gardner,  of  the  Dayton 
Lighting  Company.  This  was  also  discussed  at  length.  A  paper 
by  Mr.  J.  C.  Rothery,  of  East  Liverpool,  on  “Electric  Signs, 
Outlining  and  Other  Special  Uses  for  Electricity,  as  an  Adjunct 
to  Profitable  Central- Station  Work”  was  read  in  the  author’s 
absence  by  Mr,  C.  A.  Elliott,  of  Dayton.  The  discussion  on 
this  gradually  drifted  into  one  on  vacuum  cleaning  and  the 


possibilities  of  increasing  the  day  load  from  the  introduction  of 
this  improved  method  in  residences  and  public  buildings. 
paper  by  Mr.  F,  H.  Plaice,  of  Hastings,  Mich.,  on  “How  We 
Can  Best  Increase  Our  Business”  was  read  in  the  absence  of 
the  author. 

Following  this  Mr.  E.  D.  Strickland,  of  Buffalo,  was  given 
the  privilege  of  the  floor  to  say  a  few  words  about  the  Sons  of 
Jove.  He  explained  the  high  ideals  of  this  organization,  the 
aim  of  which  is  to  foster  honor  among  its  members  as  to  busi-  « 
ness  dealings  and  to  discourage  trickery,  and  also  to  push  “alto¬ 
gether  all  the  time  for  everything  electrical.”  The  order,  he 
says,  now  has  about  1700  members  in  the  United  States.  At  the 
rejuvenation  held  that  evening  10  new  members  were  initiated. 
The  president  announced  the  appointment  of  a  nominating  com¬ 
mittee  consisting  of  Messrs.  W.  J.  Hanley,  of  the  General 
Electric  Company,  Cleveland  office;  S.  M.  Rust,  of  the  Green¬ 
ville  Electric  Light  &  Power  Company,  and  T.  D.  Buckwell,  of 
the  Toledo  Railways  &  Light  Company. 

Wednesday  afternoon  the  convention  took  up  the  discussion 
of  methods  of  increasing  the  use  of  electric  service.  A  paper 
entitled,  “Should  Central  Stations  Do  Wiring?”  was  presented 
by  Mr.  Edward  F.  Gwynn,  of  the  Delaware  Electric  Light  & 
Power  Company.  A  paper  on  the  same  subject  was  also  read 
later  from  Mr.  C.  C.  Custer,  of  Piqua.  There  was  considerable 
discussion  on  this,  both  for  and  against  central  stations  doing 
wiring  and  the  experience  of  a  number  of  companies  was  given, 
as  noted  later. 

A  paper  on  “Illuminating  Engineering”  was  presented  by  Mr. 

J.  S.  Codman,  of  Boston.  Secretary  D.  L.  Gaskill  presented  a 
lengthy  report  prepared  at  the  request  of  the  president  on  “Ex¬ 
periences  of  Central  Stations  with  Tungsten  Lamps.”  These 
experiences  covered  such  a  wide  range  of  conditions  as  to  be 
of  much  value  in  showing  the  present  commercial  status  of 
the  lamp. 

Thursday  morning  the  secretary  read  applications  for  li 
active  and  18  associate  members,  which  were  accepted.  After 
some  routine  business  the  Wednesday  morning  session  was 
opened  with  a  continuation  of  the  discussion  on  tungsten  lamps, 
with  special  reference  to  its  use  in  displacing  competing  illumi- 
nants,  such  as  gas  and  gasoline.  The  question  of  the  selling 
of  these  lamps  by  central  stations,  as  against  allowing  th«m  to 
be  handled  entirely  by  the  contractors,  was  also  talked  over  at 
length.  Mr.  H.  M.  Browne,  of  the  Nernst  Lamp  Company, 
made  a  brief  statement  as  to  several  important  improvements 
both  as  to  ease  of  renewals  and  efficiency  that  have  been  made 
in  Nernst  lamps  recently.  An  improvement  in  efficiency  of 
about  33  per  cent  has  been  the  result  of  the  employment  of 
the  new'  hollow-glower  and  other  improvements. 

Secretary  D.  L.  Gaskill  read  a  paper  entitled  “Some  of  the 
Causes  of  Failure  in  Municipal  Lighting  Stations,”  which  gave 
a  thorough  analysis  of  the  underlying  causes  for  inefficient 
management  of  municipal  plants. 

Mr.  L.  Clifford  Anderson,  of  the  Franklin  Electric  Light 
Company,  read  a  paper  on  the  “Grounding  of  Alternating-Cur¬ 
rent  Secondaries.”  After  a  brief  discussion,  this  was  followed 
by  an  address  by  Prof.  E.  E.  F.  Creighton,  of  the  General  Elec¬ 
tric  Company,  on  “Lightning  Protection,”  which  was  a  very 
clear  statement  of  the  present  condition  of  the  art  and  was 
listened  to  with  much  interest.  Mr.  E.  Turner  introduced 
a  resolution  to  be  acted  on  at  the  next  convention  amending  the 
constitution  so  that  the  nominating  committee  will  consist  of 
five  members,  two  of  whom  shall  be  elected  by  ballot  of  the 
association,  two  by  the  retiring  members  of  the  executive  com¬ 
mittee  and  one  by  the  president.  The  following  new  officers 
were  elected  in  accordance  with  the  recommendations  of  the 
nominating  committee: 

President,  Mr.  C.  R.  McKay,  Toledo,  Ohio;  vice-president, 
Mr.  J.  C.  Rothery,  East  Liverpool,  Ohio;  secretary-treasurer, 
Mr.  D.  L.  Gaskill,  Greenville,  Ohio.  Executive  committee: 
Messrs.  F.  M.  Tait,  chairman,  Dayton,  Ohio;  W.  P.  Engel, 
Defiance,  Ohio;  M.  E.  Turner,  Cleveland,  Ohio;  W.  F.  Hub- 
bell,  Wauseon,  Ohio;  L.  G.  White,  Columbus,  Ohio, 

Mr.  C.  R.  McKay,  the  president-elect,  was  graduated  from  the 
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Johns  Hopkins  University  in  1893,  and  has  had  a  wide  experience 
in  various  lines  of  electrical  work.  His  first  engagements  were 
as  constructing  engineer  of  the  Pioneer  Power  Company,  of 
Utah,  and  of  the  Ontario  &  Daly  Silver  Mining  Company,  of 
Utah.  During  this  period  he  served  as  a  member  of  the  Board 
of  Electrical  Award  of  the  Chicago  World’s  Fair.  Coming 
East  he  became  superintendent  of  the  Sprague  Electric  Ele¬ 
vator  Company  and  later  chief  engineer  of  the  Sprague  Electric 
Company,  From  1900  to  1907  Mr.  McKay  was  district  engineer 
of  the  General  Electric  Company  for  the  states  of  Ohio,  In¬ 
diana,  Kentucky  and  Tennessee,  and  last  year  was  appointed 
manager  of  the  Electrical  and  Gas  Department  of  the  Toledo 
Railways  &  Light  Company.  Mr.  McKay  is  local  chairman  of 
the  Toledo  section  of  the  A.  I.  E.  E. 

Thursday  afternoon  Mr.  Fred  Leslie,  of  the  Muncie  (Ind.) 
Electric  Light  Company,  read  a  paper  on  “Gas  and  Gasoline 
Competition  and  the  Best  Ways  to  Meet  It.”  He  described 
especially  the  flat-rate  system  used  for  certain  classes  of  cus¬ 
tomers  in  Muncie,  Ind.  This  drew  out  a  long  discussion  on 
the  merits  of  the  flat-rate  system,  which  in  general  was  not 
viewed  favorably,  .\mong  the  advantages  cited  were  that  it 
does  away  with  meter  expense,  and  that  it  may  be  the  means 
of  inducing  some  customers  to  try  electric  service  who  might 
otherwise  be  afraid  of  the  expense.  Upon  the  conclusion  of  the 
discussion  the  convention  adjourned,  .\bstracts  of  the  more 
important  papers  and  discussions  at  the  convention  will  be  found 
elsewhere  in  this  and  the  following  issues. 

The  entertainment  features,  for  which  the  Ohio  conventions 
have  for  years  been  noted,  w'ere  better  than  ever  this  year  and 
too  numerous  to  mention  in  full.  There  was  music,  dancing 
and  singing  each  evening,  and  on  the  last  evening  there  were 
a  banquet  and  amateur  vaudeville.  The  bathing  beach  was 
popular  the  last  two  days,  although  the  delightfully  cool  weather 
did  not  make  it  as  necessary  a  refuge  as  at  the  Put-in-Bay  con¬ 
vention  two  years  ago.  The  ladies  were  well  provided  with 
entertainment  during  session  times  as  at  previous  conventions. 

‘9- - - - 

Antoine  Henri  Becquerel. 

By  Broth KR  Potamian,  Sc.D.  (Iron'd.), 

Professor  of  Physics  in  Manhattan  College,  New  York  City. 

France  has  lost  one  of  her  foremost  physicists  in  the  person 
of  Henri  Becquerel  who  died  in  Paris  on  Tuesday,  August  25,  at 
the  age  of  56.  Born  in  1852.  he  entered  in  his  twentieth  year  the 
famous  ficole  Polytechnique,  where  he  received  the  training  in 
mathematics  and  physics  which  equipped  him  so  well  for  his 
life-work  in  the  domain  of  experimental  physics.  The  scientific 
spirit  came  to  him  by  way  of  natural  inheritance,  his  forbears 
having  distinguished  themselves  by  the  noted  work  which  they 
did  in  chemistry  and  general  physics  for  more  than  a  century. 
His  grandfather,  Antoine  Cesar  (1788-1878),  was  one  of  the 
first  to  enter  the  lists  against  the  contact  theory  of  Volta,  for 
which  he  substituted  the  chemical  theory,  maintaining  and  de¬ 
fending  it  with  vigor  in  the  voluminous  treatise  on  electricity 
which  he  published  between  the  years  1834  and  1840.  Henri’s 
father,  .Mexandre  Edmond  (1820-1891)  gained  European  fame 
by  his  studies  in  phosphorescence,  the  physics  of  the  electric 
light  and  the  magnetic  properties  of  oxygen. 

Following  the  scientific  tastes  and  traditions  of  his  family, 
Henri  Becquerel  devoted  himself  with  ardor  to  the  pursuit  of 
j)hysical  science,  with  the  result  that  in  1896  he  astonished  the 
world  by  his  discovery  of  the  earliest  form  of  radioactivity, 
christened  after  him  the  “Becquerel  rays.”  This  is  a  dark 
radiation  from  uranium  and  its  compounds,  which  he  found  to 
be  capable  of  traversing  matter  with  astonishing  facility, 
whether  gaseous,  liquid  or  solid ;  insulating  or  conducting ; 
transparent  or  opaque.  More  important  still  was  the  power 
which  he  found  this  invisible  radiation  to  possess  of  exciting 
phosphorescence  and  affecting  photographic  plates.  He  was 
also  careful  to  notice  that  the  uranium  salts  which  he  used  had 
their  remarkable  power  of  emitting  radiation  not  only  after 
being  exposed  to  sunlight,  but  also  when  kept  in  the  dark  from 
the  time  of  their  preparation. 


The  discovery  of  “Becquerel  rays”  caused  a  great  stir  at  the 
time,  following  as  it  did  so  closely  on  that  of  X-rays  by 
Rontgen,  then  of  Wurzburg,  who  published  his  results  at  the 
end  of  December,  1895.  Among  the  first  to  investigate  the 
properties  of  this  new  form  of  energy  were  Crookes,  in  Eng 
land,  and  Mme.  Curie,  in  France.  This  Polish  lady,  resident 
in^  Paris  and  friend  of  Becquerel,  announced  her  discovery  of 
radium  in  the  year  1900. 

The  scientific  world  was  taken  aback  by  the  strange  and 
apparently  inexhaustible  activity  of  the  newly-discovered  sub¬ 
stance;  and  soon  an  ardent  band  of  young  physicists,  trained  at 
Cambridge  by  Prof.  J.  J.  Thomson,  took  up  the  subject  with 
the  wondrous  results  known  to-day  to  every  student  of  radio¬ 
activity. 

With  Becquerel  in  the  lead,  came  the  Curies,  Rutherford, 
Strutt,  Soddy  and  a  host  of  interested  experimenters  in  sub¬ 
atomic  phenomena  all  the  world  over.  We  have  to-day  not  only 
the  “Becquerel  rays,”  but  also  their  prolific  offspring,  the  a,  /3 
and  7  rays  of  radium,  now  recognized  as  being  respectively  (a) 
positively  charged  particles  analogous  to  the  "canal  rays”  of 
our  vacuum  tubes,  (/3)  negatively  electrified  corpuscles  analo¬ 
gous  to  cathode  rays,  and  (7)  neutral  carriers  of  energy 
analogous  to  the  penetrating  and  swift-moving  X-rays. 

Becquerel  did  splendid  work  on  the  properties  of  the  P  rays 
of  radium,  estimating  the  ratio  of  charge  to  mass,  showing 
their  deflectibility  by  electric  and  magnetic  forces,  and  deter¬ 
mining  the  tremendous  speed  at  which  they  travel,  viz.,  two- 
thirds  the  velocity  of  light. 

By  careful  experiments,  Becquerel  showed  that  the  "rays” 
discovered  by  him  had  also  the  extraordinary  property  of  ren¬ 
dering  atmospheric  air  and  gaseous  media  through  which  they 
passed  conductors  of  electricity  for  the  time  being,  from  which 
followed  in  due  time  the  ionization  of  the  atmosphere  and  the 
theories  of  Arrhenius  on  comet  tails,  polar  aurorae  and  magnetic 
storms. 

Though  radium  and  its  congeners  have  given  rise  to  much 
speculation,  it  is  well  to  remember  that  the  transmutation  of  one 
so-called  element  into  another  is  still  an  open  question,  to  say 
the  least.  Mme.  Curie  has  just  announced  that  she  has  re¬ 
peated  with  the  utmost  care  and  precision  Professor  Ramsay’s 
experiment  on  the  production  of  copper  from  lithium  without, 
however,  obtaining  any  indications  of  the  spontaneous  change 
with  which  the  eminent  English  chemist  startled  the  world  not 
long  since. 

This  research  of  Mme.  Curie  comes  at  an  opportune  time 
as  a  justification  of  the  conservative  attitude  which  many 
physicists  observe  toward  the  sensational  statements^that  are 
made  from  time  to  time  in  scientific  papers  regarding  the  in¬ 
stability  of  the  molecular  arrangement  of  radioactive  bodies  and 
the  transmutation  of  one  elemental  form  of  matter  into  another. 

The  case  of  the  three  Becquerels,  grandfather,  father  and 
son,  achieving  distinction  in  the  same  domain  of  physical  science, 
is  not  without  a  parallel  in  other  branches  of  knowledge,  wit¬ 
ness  the  three  Herschels  in  England,  the  five  Cassinis  in  France 
and  the  eight  Bernouillis  in  Switzerland. 

M.  Becquerel  took  an  active  part  in  the  fine  technical  work 
carried  on  in  the  institution  known  as  the  Conservatoire  des 
Arts  et  Metiers ;  he  was  also  one  of  the  chief  engineers  of  the 
famous  government  department  of  the  Fonts  et  Chaussees. 

A  few  months  ago  M.  Becquerel  resigned  the  presidency  of 
the  Academic  des  Sciences  to  take  up  the  duties  of  permanent 
secretary  in  succession  to  the  late  M.  de  I>apparent.  In  1900 
the  Royal  Society  of  London  awarded  him  the  Rumford  medal 
for  his  “discoveries  in  radiation  proceeding  from  uranium.” 
The  Nobel  prize  for  physics  for  the  year  1903  was  divided 
between  Mme.  Curie  and  M.  Becquerel,  each  receiving  about 
$20,000. 

M.  Becquerel  leaves  a  son,  Jean,  who,  faithful  to  the  tradi¬ 
tions  of  his  family,  has  already  achieved  notable  distinction  in 
physics  and  chemistry.  He  is  engineer  des  Fonts  et  Chaussees, 
member  of  the  Academic  des  Sciences  and  Professor  of  Physics 
in  the  Museum  d’Histoire  Naturelle,  Paris. 
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CURRENT  NEWS  AND  NOTES. 

MADRID  TROLLEYS. — Note  is  made  of  the  consular  re¬ 
ports  of  proposed  trolleys  for  Madrid,  Spain,  on  which  bids  will 
be  received  until  September  25  by  the  Department  of  Public 
Works  (Direcion  de  Obras  Publicas)  in  that  city. 


SOUTHERN  ROWER  COMPANY. — The  Southern  Power 
Company,  of  Charlotte,  N.  C.,  has  placed  an  order  with  Milliken 
Bros.,  of  New  York,  for  2000  steel  towers,  the  total  cost  of 
which  will  be  about  $250,000.  The  company  will  also  soon  let 
a  contract  for  the  electrical  equipment  of  the  Loray  Cotton 
Mills  at  Gastonia,  N.  C.,  which  will  amount  to  about  $60,000. 


LINE  DESTRUCTION  BY  LIGHTNING.— Mr.  E.  H. 
Johnson,  of  Ben  Hur,  Ark.,  informs  us  that  a  short  time  ago 
lightning  struck  and  destroyed  completely  a  quarter  of  a  mile 
of  telephone  line  in  that  vicinity.  Not  a  trace  could  be  found 
of  most  of  the  wire.  All  that  was  left  was  broken  up  into 
small  splintered  pieces  ranging  from  %  in.  up  to  2  ft.  Some 
of  these  pieces  were  bent  and  twisted  into  every  shape  im¬ 
aginable.  Some  of  them  were  “soldered”  together  as  tightly 
as  though  it  had  been  done  with  a  blow-pipe  and  solder-stick. 
Although  the  rain  was  coming  down  in  torrents,  some  of  the 
bits  of  wire  had  burned  their  way  through  a  thick  coating  of 
foliage.  Only  one  of  the  poles  was  damaged  to  any  extent. 
Although  this  happened  near  two  telephone  boxes,  neither  of 
them  was  hurt  in  the  least. 


TELEGRAPHIC  VISITING  CARDS.— In  some  respects, 
the  European  telegraph  systems  offer  more  novelties  than  the 
American.  The  Roumanian  telegraph  administration  is  congratu¬ 
lating  itself  on  the  financial  success  of  a  new  scheme,  the  so- 
called  telegraphic  visiting  cards.  These  are  inlaid  telegrams 
which  contain  the  address,  the  name  of  the  sender  and  nothing 
else.  They  take  the  place  of  the  congratulatory  cards  that  are 
obligatory  on  New  Year's  Day  and  similar  festive  occasions. 
They  are  accounted  good  form  and  have  the  additional  merit  of 
being  exceedingly  simple,  the  sender  not  having  to  think  about 
the  phrasing  suitable  to  the  rank  and  condition  of  the  receiver. 
They  are  also  cheap,  the  uniform  price  of  transmission  being 
5  cents  each.  How  popular  telegraphic  visiting  cards  have  be¬ 
come  may  be  gaged  by  the  fact  that  during  the  fiscal  year  just 
expired  no  fewer  than  322,000  of  these  messages  have  passed 
over  the  Roumanian  state  telegraph  system. 


INVESTIGATON  ETHICS. — In  connection  with  the  elabo¬ 
rate  report  on  municipal  ownership  issued  recently  by  the 
National  Civic  Federation,  an  interesting  pamphlet  of  128 
pages  has  just  been  issued  by  Mr.  J.  W.  Sullivan,  a  well-known 
and  highly-respected  leader  among  the  garment  making  labor 
unions.  He  was  detailed  with  Mr.  John  R.  Commons  to  study 
the  labor  aspects  of  the  question,  and  did  so  quite  exhaustively, 
and  prepared  a  large  quantity  of  material  and  text,  leaving 
the  final  issuance  of  that  section  of  the  report  to  Mr.  Com¬ 
mons.  Proceeding  to  Europe  in  April,  1907,  Mr.  Sullivan 
found,  he  says,  on  receiving  the  report  that  Mr.  Commons  had 
“deliberately  falsified  facts,”  especially  in  eager  attempts  to 
twist  them  into  showing  that  municipal  ownership  is  a  good 
thing.  For  this  Mr.  Sullivan  gives  chapter  and  verse,  with 
much  additional  data  showing  that  municipal  utilities  are  bad 
for  organized  labor.  We  refer  our  readers  to  the  pamphlet 
itself  for  details  of  the  controversy. 


HEROIC  TELEPHONE  OPERATOR.— A  severe  flood  oc¬ 
curred  last  week  at  Folsom,  Col.,  when  half  the  town  was 
swept  away  and  20  persons  were  drowned.  The  disaster  oc¬ 
curred  at  night,  when  there  was  little  possibility  of  escape.  It 
was  the  Johnstown  flood  over  again  on  a  small  scale.  To  Mrs. 
S.  I.  Rooke,  a  telephone  operator,  who  lost  her  life  in  the  flood, 
many  residents  owed  their  escape.  In  the  face  of  certain  death 
she  stayed  in  a  doomed  building  sending  alarms  to  every  resi¬ 
dent  who  had  a  telephone.  Her  own  escape  was  cut  off  by  the 


water  and  she  was  drowned.  Mrs.  Rooke  had  ample  warning 
to  escape.  A  resident  of  the  hills  telephoned  her  about  ii 
o’clock  Thursday  night  that  the  waters  were  rising  rapidly,  and 
that  she  would  be  flooded  out  within  an  hour  if  she  did  not 
leave.  Instead  of  heeding  the  warning,  the  little  woman  set 
herself  to  the  task  of  saving  others.  Number  after  number  on 
the  telephone  exchange  was  called  up  with  the  brief  warning: 
“Pack  up  and  leave  at  once;  a  flood  is  coming  down  the  valley.” 
Over  40  residents  said  they  had  received  warning  from  the 
central  office  and  had  prepared  for  the  emergency.  Apparently 
Mrs.  Rooke  had  not  finished  with  the  list  of  subscribers  on  the 
exchange  when  the  waters  reached  her.  Her  body  was  found 
to-day  12  miles  down  the  canon.  The  headpiece  worn  by  tele¬ 
phone  operators  still  gripped  her  ear. 

CABLE  FINE  IN  VENEZUELA. — Advices  from  Caracas, 
Venezuela,  state  that  the  Civil  Court  of  First  Instance  has 
handed  down  a  judgment  declaring  the  French  Cable  Company 
guilty  of  complicity  in  the  Matos  revolution  against  President 
Castro  and  condemning  it  to  pay  damages  to  the  amount  of 
nearly  $5,000,000.  In  addition,  tlie  company  must  pay  a  further 
amount,  to  be  assessed  later  by  experts.  The  company  may 
appeal  from  this  decision.  It  is  practically  a  duplication  of  the 
decision  handed  down  against  the  New  York  &  Bermudez 
Asphalt  Company.  In  1887  the  French  Cable  Company  obtained 
a  concession  for  the  operation  of  lines,  and  continued  working 
until  about  1904.  There  arose,  however,  many  clashes  between 
the  company  and  the  Venezuelan  government,  which  ended 
finally  in  a  complete  rupture.  The  company  thereupon  dis¬ 
continued  its  service,  and  committed  its  interests  in  Venzuela 
to  the  care  of  the  French  government,  which  gave  assurances 
that  it  would  afford  the  company  full  protection  against  any 
arbitrary  action.  The  Matos  revolution  came  to  an  end  in 
1903.  The  New  York  &  Bermudez  Asphalt  Company  also  was 
found  guilty  by  the  Venezuelan  court  of  aiding  this  movement. 
President  Castro  made  similar  allegations  against  the  French 
Cable  Company  and  put  measures  in  force  to  prevent  it  from 
doing  business.  For  some  time  past,  Venezuela  has  been  with¬ 
out  direct  cable  service  in  consequence. 


POWER  IN  IRELAND.— \5.  S.  Consul  Alfred  K.  Moe,  of 
Dublin,  calls  attention  to  the  scheme  recently  developed  to  utilize 
the  peat  in  the  extensive  bogs  of  central  Ireland  for  the  pur¬ 
pose  of  generating  an  electric  supply  sufficient  to  drive  mills, 
run  railway  lines,  and  light  the  various  cities  and  towns  of 
central  Ireland.  For  the  purpose  of  organization  and  working 
it  was  necessary  to  obtain  the  sanction  of  Parliament  to  the 
scheme  of  the  promoters,  and  a  number  of  hearings  have  been 
given  by  the  Parliamentary  committee  appointed  to  hear  argu¬ 
ments  on  the  merits.  The  bill  proposes  to  authorize  the  erection 
of  a  station  at  Robertstown,  County  Kildare,  27  miles  from 
Dublin,  for  generating  electricity  from  peat  moss,  the  peat  to 
be  taken  from  the  Bog  of  Allen,  to  supply  electric  power  to  the 
surrounding  districts.  The  bill  had  originally  sought  the  right 
to  supply  electricity  to  Dublin  and  adjacent  townships,  but 
Dublin,  Pembroke  and  Rathmines  have  been  struck  out.  The 
money  required  for  the  enterprise  is  said  to  be  waiting  only  for 
the  passage  of  the  bill  before  being  turned  in  as  capital  for  the 
new  company.  When  the  bill  was  before  the  committee  on 
public  hearing  an  original  director  of  the  Manchester  ship 
canal  said  they  had  tried  gas  produced  from  Irish  peat,  con¬ 
taining  from  50  to  60  per  cent  of  moisture,  and  found  it  to  be 
very  good.  One  of  the  joint  engineers  of  the  enterprise  stated 
that  the  area  comprised  in  it  was  847  square  miles.  Arrange¬ 
ments  have  been  made,  he  stated,  for  overhead  transmission, 
and  he  did  not  anticipate  any  difficulties  under  that  head.  The 
works  they  proposed  to  set  up  would  give  them  15,000  hp  for 
50  years  on  a  30  per  cent  load  factor.  The  bill,  which,  if  it 
becomes  a  law,  will  be  in  the  nature  of  a  franchise,  has  been 
strongly  opposed  by  several  corporations,  including  the  Dublin 
Gas  Company,  on  the  grounds  that  the  introduction  of  electric 
power  on  such  a  scale  would  seriously  interfere  with  its  present 
rights. 
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MUNICIPAL  PLANT  CLOSED  DOWN.—Tht  municipal 
electric  lighting  plant  at  Reedsville,  Wis.,  has  been  closed  down 
after  an  unsatisfactory  experience.  The  plant  cost  about 

$i  5,000. 

TRAIN  LIGHTING. — At  a  recent  meeting  in  Chicago  of 
steam  railroad  electricians  and  electrical  engineers,  an  electric 
car  lighting  association  was  formed  to  promote  the  art,  and  68 
members  were  enrolled.  Mr.  G.  B.  Colgrove,  electrician  of  the 
Illinois  Central  Railroad,  is  the  secretary  of  the  new  organiza- 


COLUMBIA  UNIVERSITY  EVENING  COURSES.— Be¬ 
ginning  Oct.  26  Columbia  University  will  give  a  number  of 
evening  courses,  covering  25  weeks,  which  will  be  especially 
adapted  to  the  needs  of  technical  and  professional  workers. 
Among  these  will  be  courses  in  electricity,  applied  physics  and 
applied  mechanics.  , 

**^^”***  ^ 

SOUTHERN  FLOODS. — Last  week  several  parts  of  the 
South  were  visited  by  heavy  rainstorms  and  consequent  floods. 
A  great  deal  of  damage  was  done  around  Augusta,  Ga.  The 
Augusta  Railway  &  Electric  Company  had  its  cars  put  out  of 
service  for  two  or  three  days.  No  power  plants  could  operate, 
the  telephone  companies  were'put  out  of  business,  and  the  tele¬ 
graph  lines  were  crippled.  Eight  cotton  mills  dependent  on  the 
power  canal  were  closed  down  by  breaks  in  the  canal  banks,  and 
it  is  said  that  some  thousands  of  mill  operatives  will  be  idle  for 
three  or  four  months. 

WIRELESS  WEATHER  MAPS. — On  his  arrival  in  Ger¬ 
many,  Dr.  P.  J.  H.  Poli,  director  of  the  Aix-la-Chapelle 
Meteorological  Observatory,  reported  an  interesting  feat  in 
connection  with  weather  reports  by  wireless  messages  from 
alward  the  Hamburg- American  steamship  Auguste  Victoria  on 
her  last  voyage  from  New  York.  Speaking  of  what  he  had 
accomplished.  Dr.  Poli  said :  “I  succeeded  in  taking  wireless 
weather  reports  a  distance  of  800  miles  from  the  American  and 
1200  miles  from  the  European  coast,  and  with  the  assistance 
of  wireless  reports  from  passing  vessels,  I  was  enabled  to  draw 
up  correct  weather  maps  for  a  distance  of  800  miles  ahead.” 

MISSISSIPPI  NAVIGATION. — At  a  recent  joint  meeting 
of  the  La  Crosse,  Wis.,  Board  of  Trade  and  the  Manufacturers’ 
and  Jobbers’  Union  of  that  city,  a  project  was  submitted  by 
Messrs.  J.  M.  Dunwoody  and  W.  Wingard,  of  Minneapolis, 
who  desire  to  secure  support  and  interest  capital  for  a  new 
scheme  of  river  transportation  associated  with  the  completion 
of  the  6-foot  channel.  It  is  stated  that  the  plan  is  to  operate 
steel,  whaleback  packet  boats  between  St.  Paul  and  St.  Louis, 
“using  producer  gas  and  electricity  as  motive  power.”  The 
corporation  to  carry  out  this  proposed  enterprise  is  known  as 
the  Mississippi  Gas-Electric  Navigation  Company.  A  com¬ 
mittee  was  formed  to  take  the  subject  up  with  business  men  and 
ascertain  what  traffic  could  be  secured. 

METALLIC  TRANSMUTATION.— A  special  cable  dis¬ 
patch  from  London  says:  "Nature  this  week  reports  that  Mme. 
Curie  and  Mile.  Gleditsch  have  repeated  the  experiments  which 
were  made  by  Sir  William  Ramsay  and  A.  T.  Cameron,  and 
as  a  result  of  which  the  earlier  investigators  announced  that 
they  had  observed  the  production  of  alkaline  metals  and  lithium 
in  solutions  of  copper  salts  submitted  to  the  action  of  radium 
emanations.  The  observations  of  Ramsay  and  Cameron  were 
by  many  regarded  as  showing  a  process  of  the  transmutation  of 
elements.  Mme.  Curie  and  her  collaborator  declare  that  they 
have  been  unable  to  confirm  the  conclusions  of  Ramsay  and 
Cameron.  It  is  impossible  to  say  that  no  trace  of  lithium  or 
sodium  is  formed,  but  Mme.  Curie  considers  that  the  fact  of 
the  formation  of  these  elements  out  of  copper  cannot  be  held 
to  be  established.” 


PENNSYLVANIA  ELECTRIC  ASSOCIA  TION.  —  The 
Pennsylvania  Electric  Association  will  hold  its  first  convention 
at  the  Forest  Inn,  Eagles  Mere,  in  the  Allegheny  Mountains,  on 
Sept.  8  and  9,  when  a  large  attendance  is  expected,  a  number  of 
companies  having  given  in  their  adhesion.  No  formal  program 
has  been  prepared,  but  discussion  is  planned  of  a  number  of 
timely  topics.  An  address  will  be  made  by  President  W.  C.  L. 
Eglin,  of  the  National  Electric  Light  Association,  and  Mr. 
T.  C.  Martin  will  speak  on  “The  Day  of  Distribution.”  Mr. 
L.  H.  Conklin,  of  Connellsville,  Pa.,  is  president  of  the  new 
association,  and  Mr.  E.  S.  Smith,  of  Towanda,  is  the  secretary. 
These  officials  unite  in  a  warm  and  earnest  invitation  to  all 
public-lighting  companies,  etc.,  in  the  State  to  be  represented 
at  this  important  gathering. 

PARIS  TELEPHONY. — According  to  latest  advices  from 
Paris,  the  telephone  operators  there  have  been  placed  under 
the  superintendence  of  women  instead  of  men,  and  it  is  stated 
that  they  object  to  this.  Their  objection  is  published  in  the 
shape  of  a  manifesto  and  petition  appearing  in  their  weekly 
magazine.  Part  of  its  picturesque  language  reads  as  follows : 
"As  women  are  always  jealous  among  themselves,  how  can  they 
judge  women  impartially?  A  skirt,  a  blouse,  a  hat,  a  frill,  or  a 
flounce  may  upset,  may  even  cause  the  enrfiity  of  a  woman 
superintendent  who  is  as  dowdy  as  possible.  The  superin¬ 
tendent  may  be  merely  of  ordinary  intelligence,  working  with 
a  telephone  girl  who  is  smart  in  intellect  and  smart  in  dress, 
but  will  she  recognize  her  inferiority?  Will  she  not  suffer 
from  this  inferiority  which  she  cannot  bring  herself  to  recog¬ 
nize?  And  when  the  time  comes  will  she  not  wreak  her  petty 
vengeance  on  the  person  before  whom  she  feels  abased  and 
mortified?” 

NEW  ENGLISH  PATENT  LAW.— li  is  estimated  in  Eng¬ 
land  that  $125,000,000  will  be  invested  there  under  the  new 
patent  law  required  on  the  domestic  manufacture  of  foreign 
patented  articles.  But  there  are  other  points  of  view.  At  Stock¬ 
holm,  Sweden,  on  August  27,  the  International  Congress  for  the 
Protection  of  Industrial  Property  took  up  the  discussion  of  the 
British  patent  act  in  its  effect  on  foreign  countries,  and  touched 
also  upon  other  important  questions.  There  were  about  350 
delegates  in  attendance,  including  21  official  delegates,  who 
represent  that  number  of  foreign  countries.  Edward  B.  Moore, 
United  States  Patent  Commissioner,  said :  “The  result  of  the 
discussion  on  England’s  new  patent  law  will  probably  be  that 
the  majority  of  nations  belonging  to  the  International  Patent 
Union  will  enter  a  protest  against  it  and  recommend  to  the 
official  congress  to  be  held  next  year  in  Washington  that  some 
sort  of  retaliatory  combination  against  Great  Britain  be  formed 
whereby  Great  Britain  must  either  become  a  party  to  their 
proposition  or  be  excluded  from  all  the  benefits  to  be  derived 
from  such  a  combination.” 

EVENING  TECHNICAL  COURSES.— The  College  of  En¬ 
gineering  of  the  Polytechnic  Institute  of  Brooklyn  announces 
for  the  season  of  1908-1909,  beginning  Oct.  i,  a  series 
of  evening  and  Saturday  courses  in  engineering,  chemistry, 
physics,  mathematics,  drawing,  history,  economics  and 
languages,  especially  designed  to  afford  men  in  active  prac¬ 
tice  opportunities  for  professional  study.  These  courses  may 
be  taken  either  independently  or  in  connection  with  the 
regular  work  of  the  courses  in  engineering  as  leading  to  the 
degrees  of  civil  engineer,  electrical  engineer,  mechanical 
engineer,  chemical  engineer  or  bachelor  of  science  in 
chemistry.  They  will  be  conducted  by  means  of  lectures, 
discussions,  reports,  problems  and  examinations.  No  formal 
examinations  for  entrance  will  be  required  of  those  not  seeking 
a  degree,  although  secondary-school  preparation  will  be  as¬ 
sumed.  In  the  case  of  candidates  for  a  degree,  appropriate 
credentials  will  be  asked  and  due  credit  will  be  given  for  college 
studies  pursued  elsewhere,  and  an  examination  will  be  required 
on  the  completion  of  each  course. 
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The  Poughkeepsie  Light,  Heat  &  Power 
Company. 

Poughkeepsie,  the  county  seat  of  Dutchess  County, 
N.  Y.,  is  situated  on  the  Hudson  River  midway  between 
New  York  City  and  Albany.  It  has  a  population  of 
26,000  and  while  it  has  a  number  of  fairly  large  manufactories 
it  is  essentially  a  residential  city.  Electrical  energy  for  all 
purposes  is  generated  by  the  Poughkeepsie  Light,  Heat  &  Power 
Company  in  a  modernized  station  located  on  the  water  front 
under  the  famous  Poughkeepsie  Bridge.  The  generating  equip¬ 
ment  in  the  station  comprises  a  looo-kw,  2300-volt,  two-phase, 
Curtis  turbo-generator  set  and  two  400-kw,  revolving-field  al¬ 
ternators  of  the  same  voltage,  phase  and  frequency.  One  of 
the  smaller  units  is  direct-connected  to  a  cross-compound,  Cor¬ 
liss  engine  built  by  the  Newburgh  Ice  Machine  &  Engine  Com¬ 
pany  and  the  other  is  belt-driven  from  an  engine  of  the  same 
type  and  make.  All  of  the  main  steam  engines  operate  con¬ 
densing;  the  Curtis  turbine  is  equipped  with  Alberger  con¬ 
densing  apparatus  of  the  barometric  type  and  the  two  smaller 
engines  are  equipped  with  a  Dean  vertical  compound  condenser 


bituminous.  This  is  received  from  Perth  Amboy,  N.  J.,  in 
boat  loads  and  hoisted  from  the  barge  by  an  electric  hoist 
driven  by  a  20-hp  induction  motor.  Storage  bins  holding 
12,000  tons  of  coal  are  provided  outside  the  boiler  room  and  a 
Sprague  bucket  hoist  is  used  to  take  the  coal  from  the  storage 
bins  and  dump  it  into  the  hoppers  above  the  stokers.  The  trol¬ 
ley  system  is  provided  with  a  weighing  section  so  that  a  record 
is  kept  of  all  coal  consumed.  The  storage  bins  hold  ample 
coal  to  tide  the  station  over  the  winter  season.  The  Hudson 
River  at  this  point  freezes  over  in  winter  so  that  this  means 
for  receiving  coal  cannot  be  used  during  that  season ;  hence 
the  large  storage  capacity  provided. 

Between  the  boilers  and  the  125-ft.  stack  is  a  2500-hp  Green 
fuel  economizer  and  in  its  passage  to  the  boilers  the  feed-water 
is  pumped  from  the  hot  well  through  feed-water  heaters  and 
finally  through  the  economizer  emerging  thence  at  a  tempera¬ 
ture  of  from  280  to  290  deg.  Fahr.  The  scrapers  used  in 
cleaning  the  tubes  of  the  economizer  are  driven  by  an  induction 
motor.  One  set  of  stokers  is  also  driven  by  an  induction  motor ; 
but  all  of  the  other  auxiliary  apparatus  is  steam-driven  in 
order  to  supply  sufficient  exhaust  steam  for  the  feed-water 
heaters.  There  is  a  wharf  just  outside  the  station  so  that  if 
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built  by  Dean  Brothers,  of  Indianapolis,  Ind.  There  is  also  a 
Conover  condenser  for  use  when  only  one  of  the  Corliss  engines 
is  in  operation.  Condensing  water  is  taken  from  the  Hudson 
River,  the  suction  pipe  being  located  about  12  ft.  below  low- 
water  mark. 

Two  exciter  units  are  provided:  a  35-kw  Curtis  turbine  set 
and  a  40-kw  motor-generator  set.  The  latter  is  used  at  all 
times,  the  steam-turbine  set  being  used  only  in  emergencies  or 
when  it  is  desired  to  clean  the  motor-generator  set.  There  are 
in  addition  to  the  equipment  already  mentioned  two  rotary 
converters,  one  rated  at  300  kw  and  the  other  rated  at  200  kw. 
Each  rotary  is  equipped  with  an  induction  motor  on  one  end 
of  the  shaft  for  starting  and  a  30-kw,  direct-current  booster 
on  the  other  end  of  the  shaft.  The  rotaries  take  2300-volt, 
two-phase  current  and  deliver  550-volt,  direct  current,  which  is 
used  for  street  railway  purposes. 

The  boiler  room  contains  four  306-hp,  Stirling  water-tube 
boilers  set  in  two  batteries  and  fitted  with  Murphy  stokers, 
and  two  150-hp  tubular  boilers  set  in  one  battery  and  also 
equipped  with  Murphy  stokers.  The  fuel  used  is  run-of-mine 


necessary  ashes  can  be  easily  disposed  of ;  but  at  present  all 
of  the  ashes  are  used  to  fill  in  adjacent  property  owned  by  the 
lighting  company.  The  boiler  room  is  lighted  by  individual 
incandescent  lamps  and  general  illumination  is  provided  by 
Cooper  Hewitt  mercury-vapor  lamps. 

The  lighting  company  shows  good  judgment  in  the  purchase 
of  fuel.  Although  but  a  small  company  it  has  found  it  ad¬ 
vantageous  to  purchase  its  coal  on  b.t.u.  specifications.  The 
standard  is  a  run-of-mine  bituminous,  free  from  all  dirt  and 
excessive  dust,  a  dry  sample  of  which  aproximates  in  heat  value 
and  analysis  as  follows :  Carbon,  71  per  cent ;  volatile  matter, 
20  per  cent;  ash,  9  per  cent;  b.t.u.,  14,201  to  14,250;  sulphur, 
1.50  per  cent.  As  each  boat  load  of  coal  arrives  at  the  dock 
at  Poughkeepsie  a  sample  of  coal  is  taken  from  three  points 
in  each  pocket  of  the  boat ;  that  is,  from  the  top,  middle  and 
bottom,  the  latter  two  by  means  of  a  boring  tube.  The  entire 
lot  is  reduced  to  a  weight  of  10  lb.  by  alternate  mixing  and 
quartering  and  a  sample  of  this  mixture  is  taken  for  analysis. 
Another  sample  is  sealed  in  glass  and  labeled  for  a  second 
test  if  this  is  required.  A  copy  of  the  test  is  sent  to  the  con- 
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tractor  who  supplies  the  coal  and  if  no  protest  is  received 
within  seven  days  after  the  test  has  been  mailed,  the  second 
sample  is  destroyed  and  the  test  considered  accepted  by  the 
contractor.  The  price  paid  per  ton  delivered  at  the  wharf  is 
the  algebraic  sum  of  the  original  contract  price  per  ton  cor¬ 
rected  for  moisture,  plus  or  minus  all  bonuses  and  deductions 


FIG.  2. — GENERAI.  VIEW  OF  BOILER  ROOM. 

based  on  the  b.t.u.  content  of  the  fuel.  From  the  standard 
set,  the  bonuses  range  from  i  cent  per  ton  to  20  cents  per  ton, 
the  fuel  in  the  latter  case  showing  from  15,201  to  15,250  b.t.u. 
The  deductions  from  the  contract  price  range  from  1  cent  a 
ton  to  45  cents  a  ton,  the  coal  in  the  latter  case  showing  a 
b.t.u.  content  of  12,000  b.t.u.  and  lower.  Any  coal  showing 
over  3  per  cent  of  moisture  by  weight  has  a  percentage  de¬ 
ducted  from  the  contract  price  corresponding  to  excess  per¬ 
centage  of  moisture  over  3  per  cent  before  any  other  deductions 
are  made.  Changes  in  price  based  on  the  actual  volatile  matter 
in  percentage  by  weight  of  dry  coal  vary  from  a  deduction  of 
2  cents  per  ton  where  the  volatile  matter  is  over  20  per  cent 
and  less  than  20.5  per  cent  to  18  cents  per  ton,  where  the 
volatile  matter  is  over  24  per  cent.  When  the  actual  ash  in 
percentage  by  weight  of  dry  coal  is  under  6  per  cent  the  com¬ 
pany  pays  a  bonus  of  12  cents  a  ton  and  when  the  ash  exceeds 
13-5  per  cent  a  deduction  of  23  cents  per  ton  is  made  from  the 
contract  price. 

If  the  percentage  of  sulphur  is  under  1  per  cent,  a  bonus  of 
4  cents  per  ton  is  allowed,  and  if  the  percentage  exceeds  2.50 
per  cent  a  deduction  of  12  cents  per  ton  is  made.  The  railroad 
weights  govern  all  settlements.  In  this  way  the  company  has 
been  enabled  to  get  excellent  results  from  its  boiler  room 
equipment  and  knowing  exactly  the  composition  of  the  coal 
and  its  cost,  it  is  enabled  to  get  at  electrical  cost  production 
exactly.  On  an  average  3.5  lb.  of  coal  is  burned  per  kw-hour 
at  the  switchboard.  This  includes  the  energy  taken  by  the 
exciters,  and  if  this  is  deducted  a  lower  fuel  consumption 
obtains. 

Electrical  energy  is  distributed  throughout  the  city  at  a 
potential  of  2300  volts.  The  circuits  are  controlled  by  a  modern 
19-panel  board.  Seven  panels  are  used  for  mercury  rectifiers 
employed  for  the  magnetite  arc  system  used  for  street  lighting 
in  Poughkeepsie.  Each  rectifier  is  capable  of  lighting  50  lamps. 
A  front  and  a  rear  view  of  the  switchboard  is  shown  herewith. 
A.  feature  of  the  board  is  the  neatness  and  symmetry  of  the 
connections  on  the  rear.  .Ml  live  parts  are  covered  with  insula¬ 
tion  and  painted  with  a  white  asbestos  paint.  Duplicate  blowers 
driven  by  3-hp  induction  motors  are  provided  for  the  mercury 
rectifier  tubes  and  the  regulators  for  the  arc  lamp  circuits  and 
also  for  the  feeder  circuits  are  located  in  the  basement  under 
the  switchboard.  The  whole  switching  apparatus  is  thus  singu¬ 
larly  free  from  danger  of  imparting  fatal  contact.  On  the  river 


side  of  the  station  is  a  five-panel  board  controlling  the  rotary 
converters  and  the  railway  feeder  circuits. 

In  the  basement  are  also  housed  in  a  fireproof  6ompartment 
two  200-kw  step.-up  transformers  which  raise  the  voltage  from 
2300  to  13,000  volts.  Energy  at  this  potential  is  sent  under  the 
river  to  Highlands  on  the  opposite  shore  through  a  triple-con¬ 
ductor,  armored  and  juted  cable,  and  thence  overhead  to  New¬ 
burgh.  The  company  supplies,  ordinarily,  the  summer  day  load 
of  the  Newburgh  Light,  Heat  &  Power  Company,  which  energy 
is  distributed  through  the  Newburgh  station.  The  connection 
also  admits  of  the  Newburgh  station  carrying  a  part  of  the 
Poughkeepsie  load  in  case  of  mishap. 

There  are  335  magnetite  arc  lamps  in  use  on  the  streets  of 
Poughkeepsie,  for  each  of  which  the  company  is  paid  at  the 
rate  of  $84  per  year.  The  lamps  are  suspended  in  various  ways 
to  meet  various  conditions  on  the  streets.  Many  of  the  streets 
are  heavily  shaded  by  trees  and  on  these  thoroughfares  the 
lamps  are  suspended  over  the  center  of  the  roadway  and  quite 
low.  A  feature  of  the  distribution  system  is  the  utilization  of 
many  of  the  transformers  to  carry  the  motor  load  during  the 
day  and  a  lighting  load  at  night.  In  this  way  a  maximum  use 
is  made  of  transformers  and  by  exercising  a  little  care  in  the 
installations  so  that  lighting  and  motor  loads  do  not  overlap 
to  any  appreciable  extent,  good  voltage  regulation  is  obtained. 
Where  lamp  and  motor  circuits  are  fed  from  the  same  trans¬ 
former  iio-volt  secondary  circuits  are  employed. 

The  Poughkeepsie  Light,  Heat  &  Power  Company  shows 
commendable  energy  in  the  acquisition  of  a  motor  load.  A 
new  business  manager  has  been  lately  added  to  the  company’s 
forces;  but  prior  to  his  connection  with  the  company  the  man¬ 
ager  of  the  electrical  department  (the  company  also  operates  a 
gas  plant)  succeeded  in  connecting  over  2000  hp  in  motors  to 
the  company’s  circuits.  At  present  there  is  but  one  isolated 
plant  in  Poughkeepsie  and  25  per  cent  of  the  population  is 
dependent  on  the  electricity  generated  in  the  company’s  station. 
Some  years  ago  the  Poughkeepsie  City  &  Wappinger  Falls 
Electric  Railway  Company’s  barns  were  destroyed  by  fire  and  in 
this  emergency  the  lighting  company  offered  the  use  of  its  sta¬ 
tion.  Temporary  equipment  was  installed  and  service  resumed. 
\  five-year  contract  was  made  with  the  electric  light  company 
which  installed  additional  apparatus,  and  the  idea  of  building 
a  new  railway  station  was  abandoned.  The  load  secured  in  this 
way  averages  300  kw  and  the  cars  operate  from  6  o’clock  in  the 
morning  to  midnight. 

The  readiness  with  which  the  company  is  willing  to  help  out 


FIG.  3. — CONDENSER  EQUIPMENT  IN  BASEMENT. 

Other  manufacturers  in  difficulty  has  also  redounded  to  its  profit. 
As  an  instance  may  be  cited  the  case  of  a  manufacturer  having 
an  isolated  plant,  who  was  compelled  to  shut  down  owing  to 
mishap  to  the  equipment.  Inquiries  revealed  the  fact  that  it 
would  take  some  time  to  effect  repairs  and  the  manufacturer 
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tungsten  lamps  are  being  used  for  window  lighting.  The  old 
method  of  placing  the  lamps  down  the  sides  of  the  window  is 
being  discarded  and  overhead  lighting  installed.  In  each  in¬ 
stance  the  lamp  is  sold  to  the  consumer  at  cost  and  where  the 
consumer  guarantees  a  certain  kilowatt  demand  the  company 
connects  the  total  kilowatt  installation  in  tungsten  lamps  so  as 
to  give  the  consumer  the  increased  lighting  at  no  extra  cost. 
The  electric  light  company  is  at  present  seriously  considering 
the  acquisition  of  a  window  lighting  load  with  tungsten  lamps 
on  a  flat  rate  basis.  As  at  present  outlined,  the  flat  rate  will 
cover  cost  of  maintenance,  renewals,  etc.,  and  the  window  light¬ 
ing  will  be  arranged  on  the  block  system,  each  block  being 
supplied  with  energy  through  a  separate  circuit  controlled  by 
a  patrolman.  In  some  instances  customers  who  purchased 
tungsten  lamps  which  proved  to  be  defective  after  a  few  hours’ 
use  were  given  new  tungsten  lamps  gratis. 

Because  of  the  excellency  of  its  service,  the  telegraph  and 
telephone  companies,  newspaper  offices  and  theaters  are  also 
connected  to  the  lighting  companies’  circuits.  By  overexciting 
the  fields  of  the  rotary  converters  and  by  installing  some  syn¬ 
chronous  motors  on  its  lines,  a  power-factor  of  about  98  is 
obtained.  The  rates  for  energy  are  based  on  a  readiness  to 
serve  schedule.  For  those  not  wishing  energy  on  such  a  sched¬ 
ule  a  15-cent  rate  for  lamp  circuits  and  a  lo-cent  rate  for 
motor  circuits  are  available. 

Figs.  6  and  7  show  load  curves  for  Feb.  4  and  April  30,  1908, 
respectively.  These  curves  show  not  only  the  distribution  of  the 
load,  but  also  reveal  the  increase  in  business  connected  during 
the  short  time  intervening  between  the  beginning  of  March  and 
the  end  of  April. 

The  company  has  recently  opened  a  new  office  on  Market 
Street,  part  of  which  will  be  used  for  show  and  demonstration 
purposes.  The  new  office  has  over  twice  the  floor  area  of  the 
old  office  on  Main  Street  and  the  building  is  owned  by  the 
company,  whereas  the  old  office  was  rented.  Various  schemes 
for  the  acquisition  of  new  business  are  now  being  thought  out 
for  use  in  the  fall.  The  company  advertises  extensively  and 
.some  of  the  street  car  and  other  advertisements  are  reproduced 


had  determined  to  shut  down  his  entire  establishment,  when 
he  chanced  to  pass  the  office  of  the  electric  light  company.  See¬ 
ing  some  motors  in  the  office  he  entered  to  make  inquiries.  As 
the  manager  was  going  out  he  noticed  him  looking  at  the 
motors  and  asked  him  if  he  were  interested  in  such  apparatus. 
The  manufacturer  said  he  was,  and  inquired  as  to  the  cost. 
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Without  going  into  the  matter  of  cost,  the  manager  asked  him 
what  he  wanted  a  motor  for  and  after  much  questioning  suc¬ 
ceeded  in  finding  out  the  manufacturer’s  predicament.  The 
manufacturer,  however,  still  wanted  to' know  about  costs  and 
the  electric  light  manager  bade  him  to  forget  the  matter  of  cost 
entirely  for  the  present.  He  offered  to  loan  him  the  motor 
and  to  make  quick  connections  so  that  the  manufacturing  estab¬ 
lishment  could  start  up  again  in  a  few  hours.  The  offer  to 
loan  the  motor  on  condition  that  if  it  was  finally  deemed  wise 
to  purchase  it  such  could  be  done,  and  if  not  the  company 
would  gladly  remove  it  when  requested,  was  accepted,  and  as 
a  result  the  isolated  plant  was  discarded  and  a  profitable  cus¬ 
tomer  obtained.  This  has  been  the  policy  of  the  company 
throughout  and  in  this  way,  without  a  new  business  depart¬ 
ment,  quite  a  load  was  connected  to  the  company’s  circuits. 

The  company  gladly  loans  any  piece  of  apparatus  if  the  con¬ 
sumer  will  sign  a  receipt  for  the  same.  In  the  case  of  con¬ 
sumers  having  a  minimum  bill,  but  who  do  not  consume  the 
amount  of  energy  equivalent  to  the  amount  charged,  the  com¬ 
pany  sends  a  representative  with  a  flat-iron,  coffee  percolator 
or  other  device,  who  informs  the  customer  that  he  is  not  getting 
his  money’s  worth.  The  representative  explains  the  use  of  the 
device  he  has  and  suggests  that  the  customer  use  it  so  as  to 
get  the  benefit  at  least  of  the  energy  he  is  paying  for  on  a 
minimum  bill.  He  explains  that  the  device  does  not  require 
much  energy,  that  it  is  a  great  convenience  and  that  the  com¬ 
pany  will  gladly  loan  it  to  him  or  her  if  a  release  is  signed  and 
use  is  made  of  it.  Satisfied  customers  are  a  result  of  such 
treatment  and  minimum  bills  are  rarely  known. 

The  representative  of  the  company  watches  all  the  technical 
papers  for  new  devices  and  appliances,  and  if  in  his  judgment 
the  device  has  merit,  he  requests  the  company  to  send  him  it  on 
consignment  for  30  days,  to  be  returned  if  not  sold  or  used  at 
the  end  of  that  time.  The  very  latest  devices  are  thus  intro¬ 
duced  and  it  seldom  happens  that  a  piece  of  apparatus  is  re¬ 
turned  to  the  manufacturer. 

The  company  is  energetically  pushing  the  use  of  the  tungsten 
lamp.  Where  high  candle-power  units  are  displaced  and  the 
wiring  cannot  be  remodeled,  tungsten  lamps  connected  in  series 
in  clusters  are  employed.  Quite  a  number  of  8o-cp,  loo-watt 


-REAR  VIEW  OF  SWITCHBOARD. 


herewith.  The  company’s  faith  in  its  product  is  well  shown  in 
the  advertisement  calling  attention  to  the  fact  that  the  energy 
to  operate  the  street  cars  is  supplied  from  its  station.  This 
advertisement  occupies  a  prominent  space  in  the  cars,  so  that  if 
the  cars  do  not  operate  to  good  advantage  because  of  interrup¬ 
tions  to  the  service  or  low  voltage,  the  electric  light  company 
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and  not  the  street  railway  company  conies  in  for  criticism.  The  induced  to  use  electricity  to  the  advantage  of  both  consumer 
service,  however,  is  all  that  can  he  desired,  in  marked  contrast  and  supplier.  During  the  past  year  the  company  has  put  out  a 
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FIG.  6. — LOAD  CURVE  FOR  FEB.  4,  IQOS. 

to  what  it  was  before  the  electric  light  company  supplied  the 
energy,  so  that  the  advertisement  is  a  telling  one.  useful 
advertisement  mailed  to  consumers  is  a  printed  blotter  calling 


Electric  L.igH't 

With  the  use  of  Tungsten  Lamps,  Never  so 

C  H  E  A  R 

as  it  is  to’day. 

POIIGHKEEPSIE  LICHT,  HEtT  AND  POWEB  GflIIIPANri 

FIG.  9. — BLOTTER  ADVERTISE. MENT. 

few  hundred  electric  fans  on  a  rental  basis  of  $2  for  the  season 
plus  the  usual  charge  for  the  energy  used.  I'lie  desire  on  the 
part  of  many  residents  to  obtain  a  fan  has  resulted  in  the  intro¬ 
duction  of  many  installations  in  homes  heretofore  only  using 
gas. 

In  the  near  future  the  Poughkeepsie  Light,  Heat  &  Power 
Company  expects  to  branch  out  into  nearby  territory  for  busi¬ 
ness.  .Mready  the  towns  of  Hyde  Park,  Highlands  and  Arling¬ 
ton  are  connected  to  the  system  and  some  farms  and  grape 
growers  along  the  lines  are  also  becoming  equipped  with  elec¬ 
trical  apparatus.  .\t  present  the  income  per  capita  of  the  com¬ 
pany  is  approximately  $6.  The  manager  of  the  electrical  depart- 
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FIG.  7. — LOAD  CURVE  FOR  .\PRIL  30,  I908. 

e'.tcntion  to  the  economy  attendant  on  •  the  use  of  tungsten 
lamps. 

.\s  is  usual  where  gas  and  electricity  are  sold  by  the  same 
company,  business  open  to  other  electric  light  companies  cannot 


WE  FURNISH  POWER  ! 

FOR  THESE  CARS.  | 

Can’t  Wa  Supply  YOU  wKh  Power? 

electricityI 

FM  UaiT.  HUT  «  POWER. 

ELECTRICAL  APPLIANCES  LOANED  ON  TRIAL.  I 

POUGHKEEPSIE  LIGHT,  HEAT  AHD  POWER  COMPAHY, 

FIG.  8. — STREET  CAR  ADVERTISEMENT. 

he  obtained  without  .sacrificing  the  investment  already  made  by 
the  gas  company.  However,  many  gas  consumers  have  been 


WAY  BACK  IN  THE  EARLY  DAYS 
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I  ell  Power.  Tor  Mannl'aclnrintr  (Vuici'niH  and  Houie  Pwe. 

We  will  loan  you  an  ELECTRIC  SION. 

POUGHKEEPSIE  LIGHT,  HUT  AHD  POWER  COMPANY 


FIG.  10. — STREET  I  AR  ADVERTISEMENT. 

meiit  is  Mr.  G.  .\.  Voorhees.  The  officers  of  the  company 
are  as  follows ;  President,  W.  R.  Beal ;  secretary  and  manager, 
r.  R.  Beal;  treasurer,  VV.  Sbickle. 

Recent  Development  ot  the  Worcester 
Electric  Light  Company. 

ONE  of  the  most  prominent  cities  in  New  England  from 
the  industrial  point  of  view  is  the  municipality  t>f 
Worcester,  Mass.  As  the  third  city  of  New  England 
and  the  second  in  Massachusetts  in  population,  Worcester  has 
long  been  noted  as  an  important  manufacturing  and  educational 
center,  with  unusually  beautiful  surroundings  and  natural  ad¬ 
vantages.  In  engineering  and  electrical  development  Worcester 
lias  always  been  a  leader.  During  the  past  25  years,  the  Worces¬ 
ter  Electric  Eight  Company  has  maintained  a  high  reputation 
in  the  field  of  electrical  supply,  both  the  financing  and  adminis¬ 
tration  of  the  property  having  been  progressive  with  respect 
to  the  application  of  new  equipment,  liberal  in  regard  to  sub¬ 
stantial  con.struction  and  conservative  with  regard  to  expendi¬ 
tures  liable  to  lead  to  uncertain  results  in  the  conduct  and 
growth  of  the  business. 

1'hc  company  was  organized  in  188.L  1  he  original  plant  w’as 

located  practically  in  the  business  center  of  the  city,  near 
Eranklin  Square,  and  its  equipment  consisted  of  five  high-speed, 
horizontal  .\rmington  &  Sims  engines  aggregating  500  hp,  wi'.h 
belted  generators.  The  increasing  demand  for  electricity  in 
Worcester  led  to  the  building  of  a  new  station  in  1889,  the  site 
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being  on  Faraday  Street,  about  ^  mile  from  the  present 
center  of  electrical  distribution.  The  location  on  this  street,  at 
the  corner  of  Humboldt  .\venue  and  Institute  Park,  with  the 
property  abutting  on  Salisbury  Pond,  insured  an  amply  supply 
of  condensing  water  and  unobstructed  light  on  all  sides  of  the 
station.  The  original  station  was  built  to  practically  its  present 


FIG.  I. — VIEW  OF  PART  OF  E.VGI.N'E  RO<3.\I. 

diiiieiisions,  and  tlie  progressive  changes  in  apparatus  and 
methods  of  generation  which  liave  followed  one  another  have 
demonstrated  the  wisdom  of  tliis  course. 

The  original  equipment  of  the  Faraday  Street  station  con¬ 
sisted  of  two  engines  of  400  and  (xx)  hp,  respectively,  all  electric 
generating  units  being  belted  from  line  and  countershafts  lo¬ 
cated  in  the  basement  of  the  engine  room  .  The  latter  included 
12  T-H  arc  machines,  one  direct-currdnt,  500-volt  machine, 
rated  at  too  kw,  and  two  1150-volt,  125-cycle  alternators,  ratetl 
at  650  and  1300  lights,  respectively,  in  i6-cp  equivalents.  In 
1896  the  T-H  arc  machines  were  superseded  by  llrush  arc 
machines,  belt-driven  from  the  basement  shafts,  and  in  1900  the 
company  changed  the  frequency  of  the  system  from  125  cycles 
to  60  cycles,  and  the  distribution  voltage  was  raised  from  1150 
to  2300.  About  1903  the  company  installed  its  first  direct-con¬ 
nected  generator,  the  machine  being  a  1200-kw  revolving-tiebl 
alternator,  wound  for  2300  volts.  In  i(>o5  a  similar  alternator 
rated  at  800  kw  was  installed.  In  1908  a  I500-kw  Curtis  turbo¬ 
alternator  was  installed.  The  later  stages  of  equipment  develoit- 
ment  arc  shown  in  Fig.  i,‘ which  is  a  part  of  the  engine  room, 
sliowing  one  of  the  Brush  arc  machines  which  has  not  yet  been 
replaced,  one  of  the  direct  connected  engine-type  alternators, 
and  the  new  Curtis  turbine.  The  latter  machine  is  shown  with 
its  turlH>-exciter  in  Fig.  2.  In  1907  magnetite  arc  lamps  were 
^ulistituted  for  the  open  arcs  jireviously  in  service  on  the  streets 
of  Worcester. 

I'he  capitalization  of  the  Worcester  Electric  Light  Company 
is  at  present  $800,000.  The  company  serves  a  population  of 
140,000  in  Worcester,  and  the  adjoining  town  of  Leicester, 
which  has  alwut  3500  inhabitants.  Last  year  the  company’s 
total  length  of  wire  was  4,944,814  ft.,  and  the  total  length  of 
underground  conduit  was  265.380  ft.  The  company  has  more 
nnderground  conduit  installed  than  any  other  company  in  the 
state  except  the  Edison  Electric  Illuminating  Company  of 
Boston.  It  is  a  jtioneer  in  this  kind  of  work  among  the  Massa¬ 
chusetts  cities  outside  of  Boston,  and  has  gone  farther  than  the 
city  authorities  required  in  underground  construction.  .\t 
present  there  are  about  60  street-miles  of  underground  work, 
extending  to  a  maximum  distance  of  2^  miles  from  the  busi¬ 
ness  center  at  the  City  H.all,  and  3^  miles  from  the  generating 
station.  Practically  half  the  company’s  total  length  of  wire  is 
installed  in  underground  conduit.  The  company  owns  about 
4421  poles  set  in  the  streets  and  825  poles  set  elsewhere,  accord¬ 
ing  to  the  latest  published  report.  The  circuits  supply  about 
2000  hp  in  motors  at  present,  and  there  are  830  street  arcs  of 
the  magnetite  type  operated  by  the  company.  Last  year  the 
total  coal  consumption  was  7914  tons,  and  the  number  of  car- 
lx>ns  used  (with  open  arc  lamps)  was  453,648.  The  company 


generated  5,108,527  kw-hours,  of  which  1,472,691  kw-hours  were 
generated  for  street  lamps.  I'here  were  sold  to  commercial 
customers  2,521,892  kw-hours.  Last  year  the  company  had 
2080  customers  using  commercial  incandescent  lamps,  and  74 
customers  using  energy  for  motors  only.  I'here  were  then  790 
public  arc  lamps  of  jooo  nominal  candle-power,  9.6  amp,  sup¬ 
plied  to  the  city  on  a  rate  of  25  cents  per  lamp  per  night. 
Each  arc  lamp  averaged  10.7  hours  per  night,  and  30.4  nights 
per  month. 

The  rates  charged  for  electricity  in  Worcester  are  as  follows; 
Incandescent  lamps,  by  meter,  12  cents  per  kw-hour.  Re¬ 
newals  free  only  to  stores  that  burn  lamps  daily.  Discounts 
on  monthly  bills  over  $10,  5  per  cent;  over  $2^,  10  per  cent; 
over  $35,  15  per  cent;  over  $50,  20  per  cent;  over  $75,  23  per 
cent;  over  $100,  30  per  cent;  over  $150,  40  per  cent ;  over  $200, 
50  per  cent.  Contract  rates  on  arc  lamps  are  30  cents  per  lamp 
per  night,  burning  until  6  p.  m. ;  until  10  p.  m.,  40  cents;  until 
12  p.  m.,  50  cents;  all  night,  60  cents;  day  lamps,  63  cents  per 
light  per  day.  Rates  for  motors  begin  at  8  cents,  with  dis¬ 
counts  according  to  the  size  of  the  motor  installation  and  the 
amount  of  the  bill,  with  a  minimum  monthly  charge  of  $1. 

In  October,  1907,  the  Rawson  Light  &  Power  Company,  for 
several  years  engaged  in  supplying  electricity  in  Leicester,  a 
town  six  miles  southwest  of  Worcester,  sold  and  transferred 
its  property  to  the  Worcester  company.  I'his  local  service  is 
handled  from  a  small  distributing  station  in  Leicester. 

The  Faraday  Street  station  is  a  brick  building  of  the  mill 
type  of  construction,  alxjut  200  ft.  long  by  75  ft.  wide.  It  has 
a  boiler  room  150  ft.  long  by  46  ft.  wide;  an  engine  room  42  ft. 
X  150  ft.,  and  a  main  t)perating  room,  which  contain^  tlie  lielt- 
(Iriven  arc  machines,  the  'various  switchlnjards  and  auxiliary 
electrical  apparatus.  The  latter  room  is  200  ft.  long  and  75  ft. 
in  maximum  width.  fhe  Ixjiler  room  contains  12  Stewart 
horizontal  return  tubular  units,  hand-fired,  each  rated  at  250 
lip.  There  are  two  stacks,  one  being  a  square  brick  chimney 
with  a  72-in.  flue  and  a  height  of  140  ft.,  and  the  other  a 
Custodis  stack  (j6  in.  in  diameter  and  165  ft.  high.  The 
operating  steam  pressure  is  now  15a  11).,  and  the  feed  water  is 
heated  by  a  3000-hp  horizontal  Cochrane  heater  of  the  hori¬ 
zontal  type,  rhere  are  two  Knowles  duplex  l>oiler  feed  pumps 
and  four  Dodge  injectors.  Coal  is  carted  to  the  plant,  as  it  is 
not  located  in  a  favorable  position  for  a  railroad  side  track, 
and  the  fuel  is  discharged  into  a  bin  at  the  west  end  of  the 
station  by  gravity.  The  capacity  of  the  bin  is  3000  tons. 

The  engine  room  contains  the  following  apparatus ,  One 
i3(K)-kw.  2300-volt  turbo-alternator;  one  8oo-kw.  23(K)-volt, 


FIG.  2. — I500-KW  rrRTIS  TURBINE. 

three-i)hase  alternator  direct-connected  to  a  Corliss  engine; 
one  1200-kw,  2300- volt,  three-phase  alternator  direct-connected 
to  a  Corliss  engine ;  two  Corliss  engines  belted  to  basement  line 
shaft ;  one  250-kw,  2300-volt,  three-phase  alternator ;  one  500- 
kw  synchronous  motor  on  line  shaft,  run  at  times  as  a  generator 
and  at  times  as  a  motor,  mainly  as  an  expedient  when  it  is  not 
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desired  to  operate  a  large  unit  on  light  load;  five  Brush  arc 
machines  still  in  service ;  two  250-kw,  550-volt,  direct-current 
generators ;  one  75-kw,  motor-driven  exciter ;  one  75-kw,  belt- 
driven  exciter  and  one  75-kw  turbo-exciter. 

The  company  has  not  committed  itself  to  a  steam  turbine 
plant  by  the  installation  of  the  large  unit,  which  is  the  first 
steam  turbine  to  be  installed  in  Worcester;  but  the  development 
of  the  station  design  from  the  original  belted  units  to  direct- 


FIG.  3. — SWITCHBOARD  FOR  MAGNF.TITE  ARC  LAMP  CIRCUITS. 

connected  machines  means  the  reduction  of  shafting  losses  and 
disadvantages,  as  well  as  a  much  larger  possible  rating  in  rela¬ 
tion  to  the  space  occupied  by  the  equipment.  The  principal 
feature  of  interest  in  the  company’s  system  is  the  adoption  of 
the  magnetite  arc  lamp  for  general  street  lighting.  The  elec¬ 
trical  energy  generated  at  the  plant  is  controlled  and  distributed 
from  four  switchboards.  One  of  these  handles  the  commercial, 
2300-volt,  alternating  service,  another  the  550-volt,  direct-current 
motor  service,  another  takes  care  of  the  arc  circuits,  and  the 
fourth  handles  the  magnetite  auxiliary  apparatus,  including  tub 
transformers  and  mercury  arc  rectifiers.  Local  distribution 
from  the  alternating  switchboard  is  by  single-phase  lines  con¬ 
nected  to  three-phase  busbars  by  multiple  throw  switches. 

The  installation  of  the  magnetite  arc  system  in  Worcester 
dates  back  to  August,  1907.  The  company  had  first  experi¬ 
mented  with  a  test  circuit  of  50  lamps  supplied  with  energy 


FIG.  4. — ARC  CIRCUIT  TRANSFER  BOARD  AND  TRANSFORMERS. 

from  one  of  the  Brush  generators  for  a  period  of  about  a  year, 
riie  lamps  are  of  the  General  Electric  Company’s  series  type, 
and  the  length  of  the  arc  is  about  9/16  in.  The  station  appa¬ 
ratus  at  Worcester  consists  of  20  mercury  arc  rectifier  outfits  of 
50  light  capacity  each,  as  shown  in  the  accompanying  illustra¬ 
tions  and  notes  furnished  through  the  courtesy  of  the  General 
Electric  Review.  The  lamps  are  at  present  installed  on  18  cir¬ 


cuits.  Each  outfit  consists  of  a  rectifier  tube,  an  oil-cooled  con¬ 
stant-current  transformer,  two  oil-cooled  reactances,  one  in 
each  secondary  line  connected  to  the  rectifier  tube  anodes,  both 
being  included  in  one  case;  and  an  oil-cooled  reactance  in  the 
secondary  line  leading  from  the  tube  cathode  through  the  lamps. 
There  is  also  a  iiO-volt,  loo-watt  transformer,  ratio  i  to  i, 
used  to  excite  each  tube.  The  primary  windings  of  the  ex¬ 
citing  transformers  are  controlled  separately  by  a  switch  on  each 
panel,  the  secondaries  being  connected  directly  to  the  starting 
anodes  and  cathode  of  each  tube. 

The  2300-volt  busbars  from  which  the  tubes  are  excited  run 
across  the  back  of  the  rectifier  board  for  its  full  length,  each 
outfit  being  tapped  from  alternate  phases.  By  this  method  of 
wiring  the  system  is  balanced.  These  busbars  are  connected  to 
the  main  station  buses  by  a  three-phase,  motor-operated  oil 
switch,  no  intermediate  transforming  devices  being  necessary. 
In  connection  with  these  outfits  are  two  75-kw,  2300-volt  pri¬ 
mary,  iio-volt  secondary  transformers  to  supply  energy  for  the 
motors  used  in  connection  with  the  tube-cooling  device.  The 
cooling  equipment  for  the  mercury  arc  rectifier  tubes  consists 
of  two  8-hp  induction  motors,  direct-connected  to  two  special 
Sturtevant  steel  plate  fans,  each  fan  having  a  discharge  capacity 
of  8ooo  cu.  ft.  of  air  per  minute.  The  piping  is  designed  to 
deliver  400  cu.  ft.  of  air  each  minute  to  each  tube.  Air  can  be 
taken  either  from  the  outside  or  the  basement. 

A  special  feature  of  this  installation  is  the  location  of  all 
wiring  from  the  transformers  to  the  panel  boards  in  iron  con- 


FIG.  5. — CONSTANT  CLTRRENT  TRANSFORMERS  AND  REACTANCES. 

duits  imbedded  in  a  concrete  flooring  upon  which  the  trans¬ 
formers  are  mounted.  As  the  three  secondary  wires  from  each 
transformer  are  placed  in  one  conduit,  and  in  like  manner  the 
primary  wires  in  another,  it  was  necessary  to  use  a  specially 
insulated  wire,  covered  with  7/32-in.  thick  35  per  cent  pure 
rubber,  capable  of  withstanding  a  45,000-volt  test.  This  insula¬ 
tion  is  also  covered  with  a  heavy  webbing  for  mechanical  pro¬ 
tection.  The  wires  in  each  conduit  are  grouped  together  in  a 
casing  made  of  the  same  insulating  material  as  that  used  on  the 
individual  wires,  thus  giving  the  same  insulation  between  wires 
and  conduit  as  between  wires.  This  method  of  wiring  has 
proved  to  be  satisfactory  in  operation,  and  is  much  more  com¬ 
pact  than  the  older  way  of  running  circuits  overhead  or  other¬ 
wise  exposed.  The  lamp  circuits  are  run  from  the  rectifier 
panels  to  a  distribution  board  of  the  plug  type.  This  board  has 
been  in  service  for  some  years. 

The  arc  lamp  installation  is  built  so  that  four  more  outfits 
can  be  added  if  necessary  at  any  time.  The  total  floor  space 
occupied,  including  switchboard  transformers  and  space  for 
four  extra  sets,  is  54  ft.  6  in.  x  17  ft.  10  in.  A  crane  of  5  tons 
capacity  was  installed  to  serve  the  tub  transformer  equipment 
at  the  time  of  construction. 

Each  of  the  20  panels  is  fitted  with  a  mercury-arc  rectifier 
tube,  tube-shaking  device,  ammeter,  air  controlling  damper  and  a 
switch  for  controlling  the  primary  of  the  exciting  transformer. 
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The  three  upper  plugs  of  the  panel  are  the  secondary  or  load 
plugs,  while  the  two  outside  plugs  connect  the  tube  to  the 
load.  The  middle  plug  allows  the  load  to  be  short-circuited. 
The  four  lower  plugs  control  the  primary  of  the  tub  trans¬ 
former  and  serve  for  making  multiple  connection  of  coils  for 
running  under  load  on  2200  volts,  or  for  connecting  the  coils  in 
series  for  drying  out  the  tube,  with  the  load  short-circuited.  A 
diagram  is  shown  of  the  switchboard  wiring.  So  far  the  com¬ 
pany  has  obtained  an  average  life  of  rectifiers  of  over  500  hours. 
The  watts  per  lamp  at  the  arc  are  about  31 1,  according  to  the 
manufacturer,  compared  with  440  watts  per  lamp  at  the  arc 
with  the  9.6  amp  open  arc  lamp,  and  one  trimmer  trims  50  lamps 
per  day  for  the  whole  system  compared  with  10  trimmers  trim¬ 
ming  80  lamps  per  day  each  under  the  old  system.  The  mag¬ 
netites  are  trimmed  about  every  20  days. 

In  the  operation  of  the  plant  at  Faraday  Street  superheated 
steam  is  not  used,  and  at  present  the  only  motor-driven  auxilia- 
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FIG.  6. — DIAGRAM  OF  ARC  LAMP  BOARD  CO.NNECTIONS. 

ries  are  the  exciters.  The  plant  has  neither  mechanical  draft 
nor  economizers.  Watt-hour  meters  are  used  between  the 
generators  and  the  busbars,  between  busbars  and  tubs,  and  on 
the  outgoing  feeders  on  the  alternating  distributing  board. 
The  alternators  are  thrown  in  multiple  by  use  of  an  indicating 
synchronoscope.  Frequency  and  power-factor  indicators  are  not 
used  at  present.  Georges  Creek  coal  is  burned  in  the  plant, 
costing  $4-75  per  ton  delivered.  Coal  shipments  are  checked  on 
the  city  scales.  The  water  supply  from  the  station  is  drawn 
from  Salisbury  Pond,  with  city  water  as  a  reserve.  The  con¬ 
densing  apparatus  is  all  of  the  jet  type,  except  in  the  case  of 
the  turbine,  which  has  a  Wheeler  surface  condenser.  The 
engines  are  run  on  26-in.  and  the  turbine  on  29-in.  vacuum. 
A  special  feature  of  interest  in  the  steam  end  of  the  plant  is  an 
arrangement  designed  and  patented  by  the  superintendent  of  the 
company,  Mr.  William  H.  Coughlin,  for  utilizing  the  discharge 
water  from  the  jet  condensers  for  boiler  feeding  purposes.  As 
shown  in  the  accompanying  sketch,  the  apparatus  consists  of  a 
lateral  offset  or  pocket  in  the  main  discharge  pipe  from  the 
condenser  fitted  with  a  smaller  pipe  at  its  lower  end  which 
connects  with  the  feed  pump  lines.  In  operation  the  flow  of 
the  water  from  the  injection  nozzle,  together  with  the  condensed 
steam,  and  containing  more  or  less  grease  or  oil,  passes  down 
through  the '  discharge  pipe,  the  pocket  or  chamber  being  kept 
filled,  while  the  greater  quantity  passes  across  the  mouth  of  the 
pocket  on  its  way  to  the  hot  well,  H.  The  liquid  in  the  pocket 


being  comparatively  quiet,  the  grease  or  oil  separated  from  the 
water  rises  to  the  surface  to  the  top  of  the  chamber  and  is  con¬ 
tinually  carried  away  by  the  flow  in  the  discharge  pipe  D,  so 
that  only  hot  pure  water  enters  the  bottom  pipe  and  passes  to 
the  feed  pump  and  boilers.  The  company  is  thus  able  to  take 
water  for  boiler  feed  directly  from  the  injector  discharge,  draw¬ 
ing  out  this  feed  water  from  the  point  where  condensation  is 
effected,  and  utilizing  the  maximum  degree  of  heat  for  returning 
to  the  boiler,  as  well  as  separating  the  oil  and  grease  from  the 
water  in  a  very  economical  manner.  The  apparatus  has  made 
a  saving  of  5  to  6  per  cent  a  year  in  the  fuel  consumption. 

The  engine  room  of  the  plant  is  served  by  a  is-ton  hand- 
operated  crane.  Both  the  cranes  mentioned  were  built  by  the 
Eastern  Bridge  Company,  of  Worcester,  Mass.  In  the  opera¬ 
tion  of  the  boiler  plant  nine  units  are  the  maximum  used,  three 
being  held  in  reserve.  The  boilers  are  blown  out  daily  and  the 
tubes  scraped  every  two  days.  The  distribution  lines  are 
patrolled  at  night  by  five  men.  .All  transformers  are  of  the 
oil-cooled  type,  the  largest  size  being  of  1000  light  rating. 
Transformers  housed  in  manholes  are  used  extensively  in  the 
underground  districts.  The  largest  single-phase  motor  is  5  hp. 

The  arc  lighting  poles  used  in  Worcester  are  mainly  chestnut 
and  hard  pine,  from  27  ft.  to  30  ft.  in  length.  Line  poles  are  all 
chestnut,  from  35  ft.  to  50  ft.  in  length.  The  minimum  diameter 
allowed  in  chestnut  poles  is  7  in.  and  8  in.  with  hard  pine.’  All 
underground  connections  arc  charged  from  the  customer’s 
premises  inward.  The  maximum  overhead  feed  extension  with¬ 
out  extra  charge  is  about  200  ft.  The  company  has  a  number 
of  farm  customers  in  the  outskirts,  whose  loads  are  mainly 
lighting,  but  in  a  few  cases  small  motors  are  used  for  cutting 
up  feed,  etc.  The  company  advertises  occasionally  in  the  daily 
press,  sends  out  its  bills  monthly  with  the  aid  of  an  addresso- 
graph,  and  renews  Gem  lamps  free  in  stores  and  offices.  The 
price  of  gas  in  Worcester  is  85  cents  per  1000  cubic  feet.  Elec¬ 
tric  lighting  is  installed  usually  on  account  of  its  quality  and 
peculiar  advantages  other  than  cost,  though  the  latter  is  not 
considered  high.  Thus  far  Worcester  has  not  had  a  wide  ex¬ 
perience  with  the  tungsten  lamp,  but  in  the  case  of  street  light¬ 
ing  at  Leicester  an  installation  has  been  made  which  gives  good 
satisfaction  to  both  the  town  and  the  company.  Here  are  in¬ 
stalled  204  4-amp,  40-watt  lamps  of  about  32  cp,  replacing  25-cp 
carbon  series  lamps.  The  price  was  not  changed,  but  the  town 
gets  more  light  and  a  better  illumination.  These  lamps  burn 
about  1800  hours  per  year  at  a  price  of  $18  per  lamp.  The  lamps 


are  20  ft.  above  the  street  on  bracketed  arms  with  enameled 
copper  reflectors.  The  old  lamps  consumed  3.5  amp. 

The  officers  of  the  company  are:  President,  Gen.  A.  B.  R. 
Sprague;  treasurer,  H.  H.  Fairbanks;  superintendent,  W.  H. 
Coughlin ;  electrical  engineer,  F.  H.  Smith.  All  of  these  gentle¬ 
men  have  been  associated  with  the  organization  since  its  earliest 
days,  and  are  well  known  in  the  central-station  industry.  The 
directors  are  Gen.  A.  B.  R.  Sprague,  and  Messrs.  Coughlin, 
Fairbanks,  T.  C.  Bates,  J.  C.  Meinnes,  Geo.  T.  Dewey,  Otis 
E.  Putnam,  F.  L.  Coes  and  Edgar  Reed,  all  of  Worcester. 
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The  Tungsten  Lamp  Situation  Abroad. 

Hy  Dr.  Louis  Bell. 

One  of  the  first  liiinns  to  strike  one  in  a  walk  or  drive  by 
nisht  in  any  imiMjrtant  Kuropean  city  is  the  headway  that  has 
been  made  by  the  new  metallic-filament  lamps.  Just  how 
great  it  is  can  only  be  roughly  estimated  by  reason  of  the  con¬ 
ditions  of  the  industry  to  be  described  presently,  but  for  a 
guess  the  proportion  of  metal  filament  to  carbon  lamps  abroad 
is  10  times  as  great  as  here.  I  have  heard  it  estimated  as  high 
as  .20  or  25  per  cent  in  some  foreign  cities.  The  liberal  use 
of  such  lamps  in  England  and  on  the  Continent  is  due  to  a  great 
variety  of  causes.  In  the  first  place,  current  is  on  the  whole 
dearer  than  with  us  and  the  metallic-filament  lamps  are  very 
much  cheaper.  The  flitTerence  in  cost  of  current  is  not  so  much 
due  to  a  difference  in  the  basic  price  per  unit,  as  to  the  more 
liberal  discounts  to  large  and  favorable  consumers  which  arc 
prevalent  here.  Most  of  the  larger  Continental  plants  are  mu¬ 
nicipal,  and  the  rates  1  have  heard  freely  criticised  as  too  in¬ 
flexible.  This  condition  affects  the  larger  consumers,  who 
take  refuge  in  the  u.se  of  the  high-efliciency  lamps.  Such  lamps 
arc.  for  instance,  very  common  in  the  belter  hotels,  which,  being 
able  to  buy  first-class  inngsten  lamps  of  the  ordinary  sizes  at 
from  60  to  75  cents  apiece,  find  their  extensive  use  advanta¬ 
geous.  This  low  cost  is,  of  course,  in  some  measure  due  to 
cheaper  labor  abroad,  but  in  my  judgment  still  more  to  the 
really  active  competition  which  exists.  One  can  buy  in  the  open 
market  a  fair  number  of  independent  makes  of  tungsten  lamps, 
generally  of  good  (juality,  and  the  common  opinion  seems  to  be 
that  the  patent  situation  is  such  that  business  can  in  nowise 
be  locked  up. 

Without  desiring  to  commit  myself  to  a  formal  opinion  in 
this  matter,  it  would  seem  pretty  difficult  under  Continental 
patent  practice  successfully  to  tie  up  the  use  of  the  material  as 
such,  and  most  of  the  exi.sting  patents  deal  with  detailed 
|)rocess  of  preparation,  which  can,  perhaps,  be  comfortably 
evaded.  Here,  and  in  b'ngland  as  well,  broad  patents  stand  a 
better  chance  and  give  at  least  a  basis  for  somew'hat  formidable 
litigation,  whether  eventually  sustained  or  not. 

Another  cause  for  the  larger  u.se  of  the  metidlic  filaments 
abroad,  aside  from  the  obvious  facts  of  their  earlier  introduc¬ 
tion,  is  that  the  “metallized”  carbon  filament  of  enhanced  effi¬ 
ciency,  widely  used  here,  has  been  taken  much  less  seriously 
abroad  owing  to  the  progress  in  the  metallic-filament  lamps 
of  much  higher  efficiency,  so  that  the  change  has  been  made 
directly  from  the  old  carbon  lamps,  on  the  whole  of  less  satis¬ 
factory  quality  than  the  standard  carbon  lamps  used  here. 
Perhaps  the  most  radical  difference  between  the  large  .\merican 
and  the  large  European  central  stations  is  that  the  former  quite 
commonly  supply  free  lamps,  while  in  the  case  of  the  latter, 
the  customer  almost  invariably  supplies  his  own  lamps.  This 
is  equivalent  to  a  reduction  in  the  American  prices  of  current, 
to  say  nothing  of  the  .Vmericaii  con.sumer’s  dislike  of  paying 
the  initial  cost  of  the  tungsten  lamps  when  he  has  been  used  to 
a  free  supply.  The  .\inerican  policy  has  just  at  this  point 
proved  a  blessing  to  the  central  stations,  checking  undue  rapidity 
in  the  change  and  enabling  the  new  lamps  to  be  placed  where 
they  really  will  be  of  the  most  use.  Tu  England,  on  the  con¬ 
trary,  the  influx  of  high-efficiency  lamps  has  been  very  dis¬ 
quieting  and  in  some  instances  severely  felt.  The  fact  that 
abroad  the  lamp  is  the  consumer’s  property  makes  an  estimate 
of  the  number  in  circuit  extremely  difficult. 

The  effect  of  the  new  lamps  on  the  load  seems  to  be  negligible 
in  most  instances  and  probably  will  be  in  all  after  the  new  con¬ 
ditions  have  adjusted  themselves  a  little.  There  is  certainly  no 
indication  of  a  permanent  decrease  of  receipts  due  to  the  new 
lamps.  The  not  uncommon  distribution  at  220  to  250  volts 
abroad  has  been  a  strong  deterrent  of  change  in  the  places  af¬ 
fected,  since,  while  tungsten  lamps  are  freely  made  for  such 
voltage,  the  ordinary  opinion  seems  to  he  that  they  arc  at  pres¬ 
ent  quite  unsatisfactory.  For  these  high-voltage  circuits  Xeriist 
;md  the  tantalum  lamp  are  considerably  used,  the  latter  con- 
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taining  two  of  the  customary  spiders  on  the  same  stem  and 
giving  about  32  cp.  At  the  usual  voltage  of  loo  to  120,  tantalum 
lamps  of  16  cp  and  tungsten  lamps  of  25  cp  are  in  regular  use. 

It  would  be  interesting  to  know  what  proportion  of  the  i6-cp 
carbon  lamps  have  been  changed  over  to  one  or  the  other,  since 
the  total  proportion  changed  is  fairly  large  and  the  very  com¬ 
mon  8-cp  lamp  is  much  less  often  replaced  than  the  larger  ones. 

The  tungsten  lamps  most  commonly  seen  are  from  32  to  50  cp. 
Lamps  of  100  cp,  and,  indeed,  of  200  to  400  cp,  are  made,  the 
first-mentioned  in  considerable  numbers.  The  Continental 
lami)s  are  generally  very  well  made  from  the  mechanical  stand- 
jHjint  and  the  filaments  are  well  secured,  so  that  the  lamps  may 
be  burned  in  any  position.  In  efficiency  and  life,  I  do  not  think 
they  differ  materially  from  the  lamps  made  here,  although  the 
tendency  is  to  work  them  at  I  watt  per  hefner  candle  (0.09  cp), 
which  is  a  little  better  than  the  rating  common  in  America. 

'I  here  is  the  same  complaint  of  fragility  and  occasionally  rapid 
blackening  abroad  as  here.  If  there  is  any  marked  superiority 
in  the  foreign  product  it  is  in  the  matter  of  anchoring  the  fila- 
'.nent,  which  is  conspicuously  well  done  by  some  makers.  There 
are  no  evidences  of  any  sensational  improvement  in  efficiency 
being  on  the  way.  With  more  uniform  and  thorough  sintering 
of  the  filament,  a  better  average  performance  will  be  obtained, 
Init  a  tungsten  filament  at  i  watt  per  hefner  is  working  pretty 
nearly  its  temperature  limit.  There  is  no  sign  yet  of  any  fila¬ 
ment  material  more  refractory,  and  the  thing  most  reasonably 
to  be  hoped  for  is  reduction  in  cost  of  manufacture. 

The  Flaming  Arc  Lamp  Abroad. 

By  L.  J.  Auerbacher. 

While  it  is  well  known  that  the  flaming  arc  lamp,  in  common 
with  most  other  advances  in  electric  lighting  during  the  past 
10  years,  has  come  to  us  from  Europe,  few  in  this  country 
arc  probably  aware  of  the  wide  extension  of  its  use  in  Europe. 
.Naturally,  Germany,  where  the  lamp  originated  and  was  de¬ 
veloped,  has  taken  the  lead  in  the  use  of  the  lamp,  which  has 
particularly  appealed  to  the  thrifty  German  through  its  ex¬ 
traordinary  efficiency.  The  favor  which  the  lamp  has  there 
met  did  not,  however,  come  until  the  most  searching  tests  had 
established  the  correctness  of  the  claims  made  for  the  economy 
of  the  lamp. 

Public  lighting  in  the  numerous  municipalities  of  Germany 
is  now  practically  all  done. by  flaming  arcs,  especially  in  the 
smaller  towns.  For  street  lighting  the  general  practice  is  to 
suspend  the  lamps  from  cables  fastened  on  the  walls  of 
houses  on  opposite  sides  of  the  street,  the  lamps  hanging  about 
30  ft.  to  35  ft.  high  in  the  center  of  the  streets  and  spaced 
up  to  300  ft.  apart. 

For  lighting  squares  and  plazas  the  practice  is  to  mount 
three  or  four  lamps  50  ft.  high  on  an  ornamental  pole.  The 
results  are  very  good,  and  a  large  space  is  thus  economically 
and  brilliantly  lighted.  The  cost  of  the  installing  is  also  small, 
as  only  one  pole  and  one  set  of  cables  are  required. 

Public  markets,  bridges,  docks  and  other  spaces  under  munic¬ 
ipal  control  are  also  generally  lighted  w^ith  the  flaming  arc. 

The  trimming  of  flaming  arcs  for  street  lighting  is  done 
witli  carlmns  of  different  lengths,  according  to  the  season. 
In  summer,  when  the  nights  are  short,  short  carbons  are  used, 
and  in  winter  long  ones.  As  the  lamps  cut  out  when  the  carbon 
is  consumed  the  time  of  burning  is  readily  regulated.  The 
maintenance  cost  of  the  lamps  has  not  been  found  to  be  more 
than  with  other  types  of  arc  lamps.  The  best  makes  of  German 
flaming  arcs  are  well  made,  and  the  repair  item  is  not  a  large 
one.  As  flaming  arcs  should  be  hung  high  and  require  daily 
trimming,  many  efficient  lowering  devices  are  used.  A  contact 
coupling  is  used  in  which  the  feed  wires  are  connected  to  a 
contact  piece  to  which  the  lamp  wires  are  fastened.  A  pull  on 
the  lowering  cable  releases  a  clutch  and  the  lamp  can  be  lowered 
without  having  any  cables  attached. 

The  railroads  of  Europe  have  e.xtensively  adopted  the  flaming 
arc  and  were  among  the  first  to  appreciate  the  great  economy 
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of  this  typo  of  lamp.  Depots,  sheds  and  yards  are  brilliantly 
lishted  with  a  few  lamps,  in  pleasing  contrast  to  our  own 
poorly  lighted  terminals.  Owing  to  the  few'  units  required,  much 
wiring  and  fixtures  are  saved,  as  well  as  generator  capacity. 
The  clebrated  Frankfort  terminal  is  a  good  example  of  economi¬ 
cal  and  efficient  terminal  lighting. 

Factories,  foundries,  mills  and  industrial  establishments  in 
general  have  been  quick  to  grasp  the  possibilities  of  the  flaming 
arc.  Foundries  and  mills  report  a  better  output  and  class  of 
work  since  its  introduction.  In  discussing  this  subject  with  the 
superintendent  of  a  large  mill  he  stated  that,  owing  to  the 
brilliancy  and  color  of  the  light,  the  night  force  produced  a 
much  better  output  than  formerly.  Whether  it  was  the  quantity 
or  quality  which  acted  as  a  tonic  or  stimulant  was  hard  to  say. 

i  he  great  volume  of  light  allows  the  lamp  to  be  hung  high, 
out  of  the  way  of  cranes  and  machinery,  and  at  the  same  time, 
lights  the  space  brilliantly,  which  is  not  possible  with  any  other 
type  of  lamp. 

For  general  outdoor  lighting  the  flaming  arc  has  the  field  to 
itself.  It  has  proved  a  good  revenue  producer  for  the  illumi¬ 
nating  company,  as  it  has  been  observed  that  the  more  light 
the  public  gets,  the  more  it  wants.  Where  formerly  two  gas 
"arcs”  were  deemed  sufficient,  now  four  and  sometimes  six 
flaming  arcs  do  duty.  It  is  no  unusual  sight  to  see  in  front  of 
a  modest  mercantile  establishment  as  many  as  12  to  20  flaming 
arcs.  Many  blocks  in  Berlin  and  other  large  cities  have  50  to 
75  lamps.  This  great  volume  of  light  has  made  a  new'  standard 
and  the  general  lighting  field  has  been  much  benefited. 

The  trimming  and  care  of  the  commercial  lights  are  in  the 
hands  of  trimming  companies  who  for  a  fixed  compensation 
trim,  clean  and  maintain  the  lamps  from  year  to  year. 

Show-w'indow  lighting  with  flaming  arcs  increased  the  bright¬ 
ness  of  show  window's,  at  the  same  time  reduced  the  initial 
installation  expense  and  operating  charges.  I'lie  practice  is  to 
iiKJunt  the  lamp  above  the  show'  window,  which  has  an  opales¬ 
cent  glass  ceiling.  Thus  a  great  volume  of  light  is  thrown  in 
the  window  without  the  source  of  light  being  seen.  This  is  an 
ideal  way  and  at  the  same  time  a  550-watt  flaming  arc  will  give 
better  light  than  2000  watts  <}f  incandescents. 

For  adver.ising  purposes  and  means  of  attracting  attention 
the  flaming  arc  has  been  found  to  be  an  e.xcellent  medium. 
Theaters  and  amusement  parks  and  resorts  have  generally 
adopted  this  light.  In  this  country  the  theaters  have  been  the 
first  to  recognize  the  value  of  this  type  of  lamp.  Many  depart¬ 
ment  stores  install  40  to  50  lamps  in  the  front  of  their  building, 
which,  of  course,  cannot  fail  to  attract  attention. 

Irngland  has  in  the  last  one  or  two  years  made  rapid  progress 
in  the  use  of  flaming  arcs,  and  here,  as  in  Gennany,  high-pres 
sure  gas  has  been  the  rival  displaced.  The  conservatism  of  the 
Knglish  is  well  known.  A  “tiew”  device  must  be  tested  for  at 
least  two  years  to  get  a  hearing.  When  deciding  on  the  light¬ 
ing  of  the  Charing  Cross  station,  one  section  was  lighted  with 
the  flaming  arc,  and  another  with  high-pressure  gas  “arcs.” 
The  tests  showed  conclusively  the  superiority  and  higher  effi¬ 
ciency  of  the  flaming  arc. 

'I'he  fogs  of  I>ondon  are  famous  and  during  one  of  these 
disagreeable  atmospheric  visitations  the  penetrability  of  the 
yellow  rays  of  the  flaming  arc  is  excellently  demonstrated. 
When  all  other  sources  of  light  are  obscured  even  at  a  few  feet 
distant,  the  flaming  arc  can  be  seen  from  a  distance.  One  of 
the  largest  stores  in  ly^ndon  has  the  interior  lighted  with  the 
flaming  arc,  and  the  results  from  every  standpoint  are  good. 
It  will  probably  only  require  a  year  or  two  before  England 
will  equal  Germany  in  this  form  of  lighting. 

While  there  are  several  types  of  lamps  made  in  England,  the 
German  models  are  in  the  majority.  The  English  have  paid 
considerable  attention  to  the  magazine  type,  in  which  from  two 
to  nine  sets  of  carbons  are  in  one  lamp.  This  type,  however, 
has  not  been  very  successful  in. practice,  owing  to  the  com¬ 
plication  of  the  mechanism. 

Russia,  Italy,  France  and  Austria  all  have  followed  Ger¬ 
many’s  lead.  The  large  German  factories  have  branch  factories 
in  Russia  and  Italy  and  do  a  large  business. 


France  is  .somewhat  behind  in  this  matter  as  well  as  in  the 
general  development  of  electrical  appliances.  Paris  is  noted  for 
its  poor  street  lighting  (excepting  the  boulevards).  The 
.\venue  de  TOpera  and  Place  de  I’Opera  are  lighted  with  flam¬ 
ing  arcs.  The  avenue  has  three  rows  of  the  lamps,  staggered 
at  short  intervals,  and  is  no  doubt  the  most  brilliantly  lighted 
street  in  France.  The  only  satisfactory  flaming  arcs  seen  are 
German  made.  The  French  lamp  has  thus  far  operated  poorly 
and  given  unsatisfactory  service. 

The  development  of  the  flaming-arc  carbon  by  the  Germans 
has  also  been  a  big  factor  in  the  success  in  that  country  of  the 
new  type  of  lamp.  Flaming  carbons  no  longer  give  off  no.xious 
fumes,  and  the  candle-power,  as  well  as  the  steadiness  of  the 
flame,  have  been  increased.  Carbons  are  now  made  up  to 
1  m  long,  and  at  the  same  time  the  cost  has  decrea.sed.  As 
soon  as  the  .American  factories  can  produce  good  flaming  arc 
carbons  at  a  reasonable  price,  .America  should  become  as  well 
lighted  as  its  German  cousin. 

The  Present  Status  of  the  Flaming  .Arc  l.amp. 

By  .Alfred  .A.  Wohi.auf:r. 

HE  flaming  arc  lamp  .has  gained  supremacy  for  certain 
uses  in  Germany  over  all  other  types  of  arc  lamps,  and 
promises  soon  to  become  a  great  factor  in  this  country, 
particularly  when  rhe  manufacture  of  its  special  electrodes  is 
seriously  taken  up  by  .American  manufacturers.  .At  first  the  new 
type  was  handicapped  in  competition  with  the  enclosed  arc  on 
account  of  the  shorter  life  of  the  electrodes,  and  also  with  re¬ 
spect  to  interior  lighting,  by  the  fumes  given  off.  Nevertheless 
of  late  it  has  become  recognized  that  the  flaming  arc  lamp  is 
without  rival  for  many  uses,  especially  for  advertising  purposes 
and  numerous  other  cases  of  outdoor  lighting,  owing  to  its  very 
high  efficiency  and  its  superior  light  qualities,  the  “cheerfully 
brilliant”  yellow  tint  being  more  agreeable  to  the  eye  than  the 
violet  hue  of  the  enclosed  arc  lamp. 

The  first  commercial  yellow  arc  lamp  was  placed  on  the  mar¬ 
ket  by  II.  Bremer  in  1899.  .As  in  the  case  of  all  important  in¬ 
ventions.  the  flaming  arc  lamp,  however,  had  predecessors  and 


FIG.  I. — DRI.XCIFLE  OF  liKF..MER  FLAMING  ARl  LAMP. 

a  more  or  less  gradual  development.  .As  early  as  1844  Cassel- 
man  suggested  the  mixture  of  salts  of  strontium,  copper,  zinc, 
etc.,  with  the  carbon  of  electrodes ;  his  work  was  continued  by 
others  and  considerable  investigations  along  similar  lines  were 
carried  on,  e.specially  by  Carre  and  .Archereau  in  France. 

PRINCIPLES  OF  THE  FLAMING  ARC  I.AMP. 

Fig.  I  shows  the  principle  of  Bremer’s  first  successful  lamp 
and  represents  at  the  same  time  the  typical  arrangment  of  the 
flaming  arc  lamp,  the  special  feature  of  which  is  the  use  of  a 
special  flaming  carbon  in  an  inclined  position.  There  are,  it 
is  true,  other  arc  lamps  in  which  flaming  carbons  are  employed 
in  a  vertically  superposed  position,  often  called  luminous  arc 
lamps :  to  this  class  belong  the  magnetite  lamp,  titanium  carbide 
lamp,  Blondel  lamp  and  others,  which  will  not  be  discussed 
here.  It  is  also  beyond  the  scope  of  this  article  to  treat  of 
lamps,  such  as  the  Carbone  and  its  derivatives,  having  also  in¬ 
clined  carbons,  but  not  impregnated  with  metallic  salts. 

Flaming  arc  electrodes  consist  of  carbons  to  which  mineral 
substances  are  added,  mostly  fluorides  of  alkaline  earths,  which 
permit  the  arc  or  vapor  path  to  be  drawn  out  to  great  length 
and  at  the  same  time  rendered  luminous,  whereby  the  light 
intensity  is  considerably  increased.  While  the  common  and 
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especially  the  enclosed  arc  owes  95  per  cent  of  its  light  to  the 
incandescent  crater  of  the  upper  carbon,  25  to  35  per  cent  of 
the  light  emitted  by  the  flaming  arc  is  due  to  the  luminous 
vapor  path. 

The  inclined  position  of  the  carbon  suggested  itself  to 
Bremer  owing  to  the  formation  of  a  kind  of  a  slag  due  to 
mineral  admixtures  which,  being  non-conductive,  render 
the  arc  unsteady  or  even  extinguish  it,  or  interfere  with 
starting.  Although  by  the  addition  of  water-glass,  boracic 


FIG.  2. — I.NFLUENCE  OF  PERCENTAGE  OF  FLUORSPAR  UPON  YIELD  OF 

LIGHT. 

acid,  etc.,  Bremer  reduced  the  bad  effects  of  the  slag,  the  most 
efficient  means  to  overcome  the  trouble  consists  in  placing  the 
carbons  in  an  inclined  convergent  position,  so  that  no  slag 
can  form  in  the  vapor  path.  Moreover,  this  arrangement 
offers  another  advantage  in  that  nothing  remains  to  obstruct 
the  light  of  the  arc,  thereby  resulting  in  an  additional  increase 
of  light. 

Two  more  elements  were  added  by  Bremer  to  his  well-known 
combination  of  a  flaming  arc  lamp,  namely,  the  “Economizer” 
and  the  “Blow-magnet.”  The  “Economizer,”  indicated  in  Fig. 
I,  consists  in  its  original  form  of  a  truncated  metallic  cone, 
framing  and  supporting  a  porcelain  disk  through  which  the 
carbons  are  inserted.  Closely  surrounding  the  flaming  arc,  it 
augments  its  efficiency  by  concentration  of  the  heat,  and  in¬ 
creases  the  life  of  the  carbons  by  limiting  the  air  supply. 
Moreover,  being  covered  with  white  deposit  from  the  arc 
flame,  it  acts  as  an  excellent  reflector,  throwing  practically  all 
the  light  of  the  arc  into  the  lower  hemisphere. 

In  order  to  prevent  the  arc  from  climbing  up  and  from 
destroying  the  “Economizer,”  especially  when  the  carbons  are 
almost  burned  out,  a  blow  magnet  is  provided  by  means  of  which 
the  arc  is  blown  away  from  the  “Economizer”  or  even  ex- 


FIG.  3. — INFLUENCE  OF  PERCENTAGE  OF  FLUORSPAR  UPON  ENERGY 
CONSUMPTION. 


tinguished  if  necessary.  The  blow-magnet  can  furthermore 
be  used  to  spread  out  the  arc  into  the  shape  of  a  reversed 
umbrella  and  thereby  increase  its  area.  As  a  consequence, 
it  is  possible  to  increase  the  diameter  of  the  carbons  and  thus 
lengthen  the  intervals  betw'een  trimming.  The  electric  arc. 


however,  is  itself  the  seat  of  a  magnetic  field  which  tends  to 
drive  the  arc  away  from  the  tips,  so  that  under  some  circum¬ 
stances  a  blow-magnet  is  not  required.  In  fact,  for  very  high 
currents  above  12  amp  it  might  be  necessary  to  produce  an 
opposite  effect,  the  blow-magnet  drawing  back  the  arc  toward 
the  carbon  tips  instead  of  blowing  it  away  from  them. 

FLAMING  CARBONS. 

Bremer’s  original  flaming  carbons  were  thoroughly  mixed  or 


FIG.  4. — INFLUENCE  OF  COLOR  OF  FLAME  UPON  YIELD  OF  LIGHT. 

impregnated  with  compounds  of  calcium,  strontium,  magnesium, 
etc.,  with  the  addition  of  boracic  acid.  According  to  Bremer, 
the  efficiency  of  light  production  increases  with  the  percentage 
of  salts  added  to  the  carbons,  and  investigations  carried  on  by 
Prof.  W.  Wedding  proved  this  fact,  but  showed  also  that  the 
light  intensity  does  not  increase  rapidly  with  increase  of  salt 
mixture  above  about  15  per  cent.  This  is  apparent  from  Fig. 

2,  which  shows  the  light  distribution  with  electrodes  containing 
varying  percentage  of  fluonspar;  in  Table  I  and  in  Fig.  3  the 
influence  of  the  percentage  of  fluorspar  upon  the  mean 
spherical  candle-power,  as  well  as  upon  the  specific  energy  con¬ 
sumption,  is  numerically  as  well  as  graphically  illustrated. 
It  will  be  seen  that  the  yield  of  light  does  not  increase  markedly 
above  20  per  cent  of  admixture,  and  as  the  amount  of  slag 
increases  with  the  quantity  of  the  salts  and  the  arc  also  be¬ 
comes  more  unsteady,  present-day  flaming  carbons  do  not 
contain  more  than  15  per  cent  admixture,  and,  moreover,  the 
salts  are  only  added  to  the  core,  the  remainder  of  the 
electrode  consisting  of  pure  carbon.  The  formation  of  slag 
is  practically  nil  for  these  carbons,  although  the  yield  of  light 
is  smaller  than  it  was  for  the  original  carbons  containing  a 
greater  amount  of  salts. 

The  color  of  the  flaming  arc  lamps  is  yellow  when  the 
electrodes  are  impregnated  with  calcium  fluoride.  By  chang¬ 
ing,  however,  the  impregnating  material,  the  color  can  be  varied 
over  a  wide  range.  Three  kinds  of  flaming  carbons  are  now 
on  the  market,  yellow,  pearl  white  and  red.  Calcium  salts 
produce  the  yellow,  strontium  the  red  (which  is,  as  a  rule, 
rather  a  very  light  pink)  and  barium  salts  the  white  color. 
The  most  popular  of  course  is  the  yellow  carbon,  all  the  more 
so  for  the  reason  that  it  gives  the  highest  efficiency.  The 
yield  of  light  from  the  white  flame  carbon  is  only  little  more 
than  from  open  arc  with  pure  carbons,  while  the  red  carbon 
stands  between.  An  approximate  idea  of  the  change  of  the 
efficiency  with  the  color  can  be  gained  from  Fig.  4  extracted' 
from  a  recent  paper  by  Mr.  S.  H.  Blake. 

In  order  to  increase  the  steadiness  of  the  rather  long  flam¬ 
ing  arc,  it  is  necessary  to  keep  the  diameter  of  the  carbons  at  a 
comparatively  low  figure,  whereby,  of  course,  their  life  is  re¬ 
duced.  The  only  direct  means  of  increasing  the  life  of  the 
carbons  is  offered  by  an  increase  of  their  length  (see  Table 
II,  first  two  columns).  The  resistance  of  the  flaming  carbons 
is  therefore  considerably  higher  than  that  of  the  old  carbons, 
for  this  reason  and  because  the  impregnating  salts  are  rather 
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poor  conductors  for  the  electric  current,  especially  in  a  cold 
state.  To  remedy  this,  some  electrodes  contain  a  metallic  vein 
or  an  electrolytic  deposit  of  copper  along  the  surface. 

MECHANICAL  FEATURES. 

The  question  of  mechanical  construction  is  one  of  great 
importance  to  the  flaming  arc  lamp  and  while  almost  all  flam¬ 
ing  arc  lamps  are  similar  in  the  features  illustrated  in  Fig. 
I,  the  mechanical  construction,  especially  of  the  regulating  and 


An  interesting  type  of  gravity  feed  flaming  arc  lamp  was 
devised  by  Beck  which  by  its  simplicity  admits  of  a  very 
reliable  construction.  Jt  does  not  employ  any  electrical  or 
mechanical  mechanism  for  feeding  and  regulation  since  the 
carbons  slide  down  into  proper  position  by  their  own  weight. 
They  are  prevented  from  sliding  too  far  by  a  kind  of  a  rib 
{b.  Fig.  II )  which  protrudes  from  one  of  the  carbons  and 
rests  on  a  little  support  attached  to  the  “Economizer.”  Fig. 
6  shows  the  mechanical  connection  between  the  two  carbons  and 


BECK  LAMP.  CLUTCH  MECHANISM. 

FIGS.  5,  6,  7  AND  8. — TYPES  OF  FLAMING  ARC  LAMPS. 


feeding  mechanism,  differs  considerably.  At  the  present  time 
we  can  distinguish  five  main  types,  all  of  which  have  found 
their  field  and  have  their  merits  and  demerits.  These  may  be 
classified  as  follows : 

1.  Clock  mechanism. 

2.  Gravity  feed  mechanism. 

3.  Clutch  mechanism. 

4.  Hot  wire  mechanism. 

5.  Motor  mechanism. 

The  clock  mechanism  is  identical  with  the  clock  mechanism 
of  the  old  type  of  arc  lamps.  It  consists  of  a  frame  (p)  (Figs.  5 
and  9)  which  is  actuated  by  a  differential  system  consisting  of  a 
series  (h)  and  a  shunt  (n)  electromagnet.  Under  the  influence 


CLOCK  MECHANISM  HOT  WIRE  MECHANISM 

FIGS.  9  AND  10. — LAMP  MECHANISMS. 

of  the  shunt  magnet,  the  frame  releases  a  detent  (f),  which 
causes  the  carbons  to  feed  down.  When  the  carbons  come  in 
contact,  a  current  flowing  through  the  series  coil  lifts  them  up 
again,  thereby  striking  the  arc,  which  by  the  combined  action 
of  the  series  and  shunt  magnet  is  kept  at  its  proper  length. 


a  small  electromagnet  which  operates  the  carbon  not  supported 
in  order  to  strike  the  arc. 

The  clutch  mechanism  also  employs  the  gravity  feed.  The 
carbons  are  prevented  from  sliding  too  far  by  a  clutch  which 
grasps  the  carbon  holder  at  the  proper  time,  holding  it  until 
enough  of  the  carbon  is  burned  away  to  cause  a  change  of  re¬ 
sistance  sufficient  to  weaken  the  magnet  operating  the  clutch, 
which  then  releases  the  carbons  (Fig.  7).  In  another  very  re¬ 
cent  mechanism  of  this  order,  the  feed  is  limited  by  a  friction 
brake  acting  upon  a  screw  which  otherwise  would  rotate  under 
the  influence  of  the  weight  of  the  dow'iiward  feeding  carbons. 

The  hot-wire  lamp  employs  the  expansion  and  con¬ 
traction  of  a  wire  for  the  regulation  of  the  arc.  The  hot  wire 
is  balanced  against  a  spring  which,  in  the  case  of  expansion 
of  the  wire,  contracts,  or  vice  versa,  and  transfers  its  motion 
to  the  carbons  for  regulating  purposes  (Fig.  10).  The  action 
is  rather  slow,  but  seems  to  give  satisfactory  results.  The 
lamp  can  be  operated  on  direct  current  as  well  as  on  alter¬ 
nating  current,  the  arc  being  as  a  rule  in  series  with  the  hot  wire. 

The  motor  lamp  for  alternating  current  contains,  as  illus¬ 
trated  in  Fig.  9,  a  metallic  disk  which  is  influenced  by  a 
differential  magnet  system,  which  produces  a  torque  on  the 
disk  in  either  one  or  the  other  directions,  or  keeps  at  a  standstill 
just  as  the  series  or  the  shunt  coil  preponderates  or  both  are 
balanced  against  each  other. 

ILLUMINATING  FEATURES. 

It  has  been  mentioned  above  that  the  flaming  arc  lamp  is 
superior  to  all  other  arc  lamps  as  to  light  efficiency.  The 
specific  energy  consumption  per  mean  spherical  candle-power 
averages  about  0.5  watt  per  candle-power,  which  is  from  four  to 
six  times  better  than  the  efficiency  of  the  enclosed  arc  lamp  and 
almost  three  times  better  than  that  of  the  tungsten  lamp. 

While  arc  lamps  with  vertically  superposed  carbons  produce 
the  maximum  light  intensity  at  an  angle  of  45  deg.  below  the 
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horizontal,  lamps  with  inclined  carbons  give  their  maxiniuni 
light  intensity  exactly  below  the  center  of  the  lamp.  This  is 
not  very  fortunate  in  the  case  of  street  lighting  where  the 
lamps  are  placed  at  considerable  distances  apart,  and  it  would 
be  much  better  if  the  light  just  beneath  the  lamp  would  have 
minimum  intensity,  increasing  with  the  angle  from  the  vertical. 


'I'he  fact  that  the  illumination  below  the  lamp  is  maximum  is 
not  only  due  to  the  light  emitted  from  the  luminous  vapor 
jiath,  but  to  a  much  greater  e.xtent  to  the  light  from  the  in 
candescent  carbon  tips.  It  is  erroneous  to  assume  that  all  the 
light  of  the  Haming  arc  lamps  emanates  from  the  luminous 
vapor,  for,  as  has  been  demonstrated  by  Prof.  Wedding,  only 
aliout  one-fourth  of  the  light  of  the  arc  is  emitted  by  the  arc 
flame,  while  three-guarters  is  produced  by  the  incandescent 
carbons.  'I'he  effect  of  a  maximum  light  intensity  just  below 
the  lamp  is  somewhat  modified  by  the  ash  receiver,  which  is 
just  under  the  lamp  and  obstructs  the  light  emitted  in  that 
direction. 

Curve  1  of  Fig.  14  is  a  typical  candle-power  curve  of  the 
flaming  arc  lamp,  while  curve  11  shows  the  light  distribution 
with  globe  and  ash  receiver.  I'hese  curves  arc  taken  in  a 
vertical  plane  through  the  axis  of  the  two  carbons.  It  must  be 
borne  in  mind  that  the  flaming  arc  is  not  a  symmetrical  source 
of  light,  for,  owing  to  the  arrangement  of  the  carbons  side  by 
side,  the  extension  of  the  arc  is  greater  in  a  plane  through  the 
two  centers  of  the  carbons  than  in  a  plane  at  right  angles 
thereto.  This  can  be  seen  from  Figs.  12  and  13,  which  show 
the  approximate  shape  of  an  arc  and  illustrate  its  unsymmetry. 
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T.ABLE  I. 

Influence  hf  .'Xiimixtures  of  -Metallic  Salts  to  Flaming  Carbons  upon 


Percentage  of 

Light  Intensity. 

Mean  spherical 

Specific  energy 

fluorspar. 

candle-power. 

consumption. 

per  cent. 

L. 

S. 

0 

490 

I.O 

8 

710 

•7 

15 

1,050 

-475 

20 

1,160 

■  43 

2S 

>.350 

1,380 

•37 

30 

.36 

35 

1,400 

1,480 

-35 

40 

•  34 

This  table  is  based  upon  results  of  experiments  made  by  Prof.  VV.^  Wed¬ 
ding.  The  values  of  the  mean  spherical  candle-power  are  given  in  English 
candles  and  refer  to  lamps  with  an  opal  globe.  The  specific  energy  con¬ 
sumption  is  calculated  for  a  total  energy  consumption  of  550  watts  across 
the  terminals  of  the  lamps  and  not  merely  across  the  arc. 


Another  factor  to  be  considered  in  connection  with  the 
economy  of  the  flaming  arc  lamp  is  the  size,  diameter  and 
length  of  the  carbons.  The  diameter  of  the  carbons  depends 
OP  the  construction  and  type  of  lamp  and  is  influenced  by  the 
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blow-magnet  and  “economizer’’  and  other  arrangements.  Nev¬ 
ertheless,  the  diameter  has  to  be  kept  wdthin  certain  limits,  in 
order  to  prevent  the  arc  from  climbing.  It  is  therefore  the 


T.VBLE  II. 

Inh.uence  of  (.  arbon  Dimensions  upon  Economy  of  the  Flaming  Arc 

Lamps. 

Ten-amp,  55-volt,  550-watt  lamp.  Mean  spherical  candle-ixjwcr,  1120 
candles.  Consumption,  0.5  watt  per  mean  spherical  candle-power. 
Diameter  of  carbon  5/16  to  in.  P  =  price  for  carbons  and  trimming 
per  trim.  C  =  renewal  cost  per  kilocandle  hour. 

- Rates  per  kw-hour. - - - 


Length. 

1. 

P. 

Cr. 

2. 

4- 

6. 

8. 

10. 

12 

7 

1 6c. 

2.05 

J.05 

40s 

6.05 

7.0.V 

8.05 

15^4 

lO 

18 

1.6 

2.6 

3-6 

4.6 

5.6 

7.6 

20 

>4 

21 

>•35 

2-35 

3-35 

4-35 

5-35 

6-35 

23 '/2 

>7 

23 

1.2 

2,2 

3-2 

4-2 

5-2 

6.2 

length  of  the  carbons  w'hich  mostly  influences  their  life  and 
therefore  the  economy  of  the  arc.  .\n  increase  of  the  length 
of  the  carbons  increases  their  life  and  therefore  reduces  the 


TABLE  III. 

Economy  of  Flaming  .\rc  Lamp  for  \  ariols  Currents. 


- Rates  per  kw-hour.- 


A 

V. 

Watts. 

L.. 

S*. 

P. 

1. 

Cr. 

2. 

4- 

6. 

8. 

10. 

6 

55 

330 

480 

.68 

13-5 

10 

2.8 

4-2 

5.6 

7.0 

8.4 

9.8 

H 

55 

440 

800 

•  55 

>5 

10 

>•9 

3-0 

41 

5-2 

6.3 

7  4 

10 

55 

550 

1 100 

•  5 

18 

10 

1.6 

2.6 

3-6 

4.6 

5-6 

6.6 

12 

55 

660 

1300 

•5 

19 

10 

>•5 

2.5 

3-5 

4-5 

5-5 

6.5 

1  5 

55 

825 

1 700 

■  49 

22 

10 

>•3 

2.3 

3-3 

4-3 

5-3 

63 

20 

55 

1 1 00 

2250 

-48 

25 

10 

I .  I 

2.0 

2.9 

3-9 

4-9 

5  9 

expense  from  trimming.  Table  II  shows  to  what  an  extent  the 
f  he  unsymmetrical  appearance  of  the  arc  is,  however,  modified  ^ost  of  the  kilo-candle  hour  of  the  flaming  arc  lamp  is  influ 
ami  equalized  in  practice  by  the  globe  which  surrounds  the  ^.,n-ed  by  the  length  of  the  carbons  for  different  rates  for 

power.  The  table  is  self-explanatory,  indicating  that  for  very 
ECONOMY.  power  rates  it  is  advisable  to  use  carbons  of  the  greatest 

It  has  been  pointed  out  above  that  the  yield  of  light  of  the  possible  length, 
flaming  arc  lamp  increases  with  the  percentage  of  salts  added  The  size  of  the  flaming  arc  lamp  has  also  some  influence  on 
to  the  carbons.  .\s  indicated  in  'Fable  I,  the  specific  energy  the  economy.  In  most  cases  it  is  better  economy  to  employ  a 

consumption  per  mean  spherical  candle-power  is  0.34  for  a  large  unit  instead  of  using  a  number  of  smaller  ones,  not  only 

jtercentage  of  40  per  cent  of  fluorspar,  but,  on  account  of  the  on  account  of  the  higher  initial  cost,  but  also  in  view  of  <le- 

large  amount  of  slag  formed,  such  a  high  percentage  of  ad-  creased  operating  expense.  This  is  evident  from  Table  III. 

mixture  does  not  seem  practical  and  economical.  which  requires  no  further  explan.ation. 
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CONCLUSION. 

The  economical  and  practical  advantages  of  the  flaming  arc 
lamp  can  be  summed  up  as  follows ; 

The  disadvantages  are  frequent  trimming,  high  price  of 
carbon,  fumes,  deposits  inside  the  lamp  and  unfavorable  light 
distribution  for  street  lighting.  All  these  disadvantages,  how¬ 
ever,  appear  to  be  compensated  for  by  the  extremely  high 
efficiency,  which  ensures  a  much  better  economy  than  can  be 
obtained  with  any  other  illuminant  on  the  market. 

In  the  tables  given,  the  abreviations  or  symbols  designate  the 
following : 

A  =  amperes. 
y  =  volts. 

IV  =  w'atts. 

Ls  =  mean  spherical  candle-power. 

Si  =  Specific  energy  consumption  per  mean  spherical  candle- 
power. 

/■’  =  price  for  renewal  carbons. 

/  =  life  of  carbons. 

C'r  =  renewal  and  maintenance  cost. 


T"he  Helion  Lamp. 

By  H.  C.  Parker  and  \V.  G.  Clark. 

During  the  past  two  years  a  number  of  articles  concerning 
the  Helion  lamp  have  appeared  in  various  scientific  and  tech¬ 
nical  journals.  The  first,  it  may  be  remembered,  was  published 
in  January,  1907,  and  the  latest  in  June,  1908. 

Like  most  experimental  investigations,  the  difficulties  en¬ 
countered  have  been  very  great.  Such  progress  has  been 
made,  however,  that  we  feel  that  the  filament  is  rapidly  nearing 
commercial  perfection. 

The  first  Helion  filaments  on  which  a  satisfactory  life  was 
.>ecured,  and  which  were  exhibited  early  in  1907,  were  ex¬ 
tremely  sensitive  to  the  slightest  trace  of  gas  in  the  lamp  bulb. 
It  was  extremely  difficult  to  exhaust  the  bulbs  to  the  neces¬ 
sarily  high  vacuum  and  if  the  lamps  were  burned  with  only  a 
slight  trace  of  gas  in  the  bulbs,  in  the  course  of  time  there 
was  set  up  between  two  points  of  the  filament  near  the  ter¬ 
minals  a  cathode  discharge,  which  would  burn  out  the  filament 
near  one  of  the  leading-in  wires. 

The  ga-  which  caused  trouble  was  that  contained  in  the 
cement,  and  which  it  was  very  difficult  to  remove,  but  after 
experimenting  with  a  great  many  cements  of  widely  different 
composition,  by  a  method  of  elimination,  one  was  secured  best 
suited  to  the  purpose.  The  development  of  vacuum  apparatus 
was  also  carried  out  to  the  point  which  the  characteristics  of 
the  filament  demanded,  but,  realizing  the  difficulties  entailed  in 
making  such  a  process  commercial,  a  series  of  experiments  was 
started  on  the  filament  in  an  endeavor  to  reduce  its  sensitive¬ 
ness  to  the  presence  of  gas,  so  that  it  might  be  used  in  a 
vacuum  at  a  slightly  higher  pressure  than  that  at  which  the 
cathode  rays  started. 

Much  attention  has  also  been  devoted  to  obtaining  filaments 
of  uniform  composition  and  standardizing  methods  under 
which  they  were  produced,  and  it  is  only  recently  that  it  could 
Ik*  said  with  certainty  that  invariable  results  were  obtained. 
That  the  filament  has  been  rendered  less  sensitive  to  the  pres¬ 
ence  of  gas  is  evidenced  by  the  fact  that  it  may  now  be 
operated  at  a  specific  consumption  of  from  2.5  to  4  watts 
per  candle  in  the  open  air  without  any  enclosing  glassware 
whatever.  Where  the  heat  is  retained  by  reducing  the  con¬ 
vection  current,  the  efficiency  increases  very  rapidly  and  the 
filament  exhibits  many  interesting  physical  properties,  in  some 
instances  differing  from  the  original  Helion  filament. 

It  has  been  necessary  to  conduct  almost  countless  experiments 
to  determine  the  cement  best  suited  to  the  requirements,  the 
degree  of  vacuum  to  which  the  globes  should  be  exhausted  to 
obtain  the  best  results,  the  particular  gas  in  which  the  filament 
operates  most  satisfactorily,  the  character  of  the  surface  of 
the  filament  by  which  the  highest  efficiency  is  obtained,  the 
ratio  of  core  diameter  to  diameter  of  finished  filament,  and  a 


vast  number  of  experiments  on  commercializing  the  methods 
pursued. 

Filaments  are  now  produced  having  a  much  higher  resistivity 
than  the  original  filaments,  so  that  either  iio-volt  or  220-volt 
filaments  can  be  constructed  in  a  single  loop  of  moderate  length 
and  comparatively  great  cross-section. 

A  most  striking  property  of  the  filament  is  its  wonderful  re¬ 
sistance  to  oxidization.  It  may  be  maintained  at  a'  bright  in¬ 
candescence  for  many  hours  without  deterioration  at  a  tem¬ 
pera. ure  approximating  1800  deg.  C.  When  atmospheric  dust  is 
kept  away  from  the  filament  there  appears  to  be  no  surface 
change  whatever,  but  particles  of  dust  in  the  atmosphere  coming 
in  contact  w’ith  the  hot  filament  are  fused  and  stick  to  it,  so 
that  in  the  course  of  time  the  filament  begins  to  show  ex¬ 
crescences,  the  rate  at  which  this  accumulation  is  acquired 
being  dependent  entirely  upon  the  amount  of  dust  coming  in 
contact  with  the  filament. 

After  burning  for  a  number  of  hours  in  air  a  slight  pro- 
gressional  change  in  the  luminosity  of  the  filament  appears  at 
one  terminal  and  gradually  continues  around  the  entire  length. 
This  has  been  found  to  be  due  to  the  burning  out  of  the  carbon 
core  on  which  the  filament  is  formed.  As  the  core  burns  out 
the  tube  remaining  is  a  tube  of  the  pure  Helion  composition, 
and,  as  the  only  portion  of  core  exposed  is  the  end  within  this 
tube,  the  rate  of  oxidization  is  very  slow,  but  when  the  carbon 
core  is  entirely  burned  out  the  conductivity  of  the  filament  is 
decreased  by  an  amount  equal  to  the  original  conductivity  of 
the  carbon  core.  Ihis  effect  can  be  prevented  by  sealing  the 
terminals  of  the  filament  to  prevent  oxidization.  When  this  is 
done  the  filament  will  operate  in  air  for  many  hundreds  if  not 
thousands  of  hours. 

When  the  temperature  of  the  filament  is  raised  sufficiently 
high — about  2500  deg.  C. — the  silicon  on  the  surface  of  the  fila¬ 
ment  combines  with  the  oxygen  of  the  air  and  burns  off,  form¬ 
ing  silicon  dioxide,  which  may  be  collected  by  holding  a  glass 
plate  over  the  filament  when  the  Imrning  takes  place.  This  burn¬ 
ing  off  does  not  destroy  the  filament,  but  only  increases  its  re¬ 
sistance  by  the  amount  of  material  removed  from  the  surface; 
upon  again  raising  the  temperature  by  increasing  the  potential 
applied  the  surface  may  again  be  burned  off,  and  this  may  be 
repeated  a  number  of  times  before  the  filament  is  destroyed. 

If  the  incandescent  filament  is  plunged  in  water  there  is  no 
apparent  effect  on  the  filament  other  than  the  cooling  down 
produced  by  the  water,  and  it  is  possible  to  cut  through  pieces 
of  glass  by  allowing  the  filament  to  melt  its  way  through  the 
glass,  which  it  does  without  any  apparent  injury  to  the  filament. 

.\n  interesting  property  of  the  filament  is  its  high  specific 
resistance,  which  is  nearly  50  times  that  of  the  carbon  filament 
and  several  hundred  times  that  of  tungsten.  The  filament  is 
also  very  hard,  it  being  possible  to  scratch  glass  with  small 
particles  of  it  under  the  thumb-nail. 

When  operating  the  filament  in  air  great  difficulty  was  en 
countered  in  obtaining  a  cement  which  would  resist  oxidization, 
but  we  have  developed  a  metallic  cement  which  appears  to  be 
entirely  satisfactory  for  this  purpose. 

A  heating  at  the'  negative  terminal,  probably  due  to  the 
thermo-electric  action  between  the  cement  and  the  filament,  was 
the  troublesome  point,  but  this  has  been  overcome  by  the  use 
of  a  combination  of  materials  which  balanced  the  thermo¬ 
electric  action. 

\  most  unexpected  phenomenon  was  observed  when  the  new 
filaments  were  mounted  in  a  high  vacuum  and  operated  at  a 
high  temperature ;  although  the  filament  gave  no  indications  of 
softening  at  even  the  highest  temperatures,  the  globes  would 
suddenly  become  coated  with  a  most  beautiful  mirror,  which 
analysis  showed  to  be  pure  silicon,  due  to  an  intense  ionization. 
This  action  was  overcome,  however,  by  giving  the  filament  a 
slight  coating  of  another  material,  which  entirely  prevented  the 
ionization. 

Further  experiments  along  this  line  are  being  conducted  at 
present,  and  the  results  are  extremely  promising.  •  As  a  result 
of  one  of  the  first  experiments  a  filament  treated  in  this 
manner  has  already  shown  a  life  of  more  than  600  hours  at  a 
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satisfactory  efficiency  and  is  still  in  use  without  any  appreciable 
diminution  in  candle-power  or  change  in  resistance. 

Each  step  in  the  development  of  the  hlament  has  been  the 
result  of  a  vast  number  of  experiments,  and  a  great  deal  of 
time  is  required  to  ascertain  the  effect  of  each  experiment,  but 
we  are  now  able  to  produce  filaments  of  practically  uniform 
composition  and  resistance  and  of  low  specific  consumption,  and 
our  success  in  developing  the  filament  from  a  point  where  it 
was  exceedingly  sensitive  to  the  presence  of  the  slightest  trace 
of  gas  to  a  point  where  it  may  be  used  in  the  open  air  at 
practically  the  specific  consumption  of  a  carbon  filament  lamp 
encourages  us  in  the  belief  that  the  commercial  Helion  lamp 
may  appear  in  the  not  far  distant  future. 


The  Tungsten  Lamp. 

Bv  Franxis  W.  Willcox. 

Central  stations  have  special  reason  to  rejoice  over  the  advent 
of  the  tungsten  lamp.  Contrary  to  the  general  course  of  elec- 


arrived,  is  on  a  practical  commercial  basis  and  is  a  factor  in 
the  lighting  field  that  cannot  be  ignored  and  that  threatens  all 
other  illuminants  where  electric  service  is  available. 

While  the  first  cost  appears  high  in  comparison  with  ordi¬ 
nary  incandescent  lamps  the  tungsten  lamp*  more  than  justifies 
its  cost  in  the  saving  it  secures,  as  may  readily  be  seen  from 
the  comparisons  in  curves  and  tables  further  on. 

Fig.  I  shows  in  about  one-quarter  size  the  present  American 
multiple  types  of  tungsten  lamps,  covering  the  original  sizes  of 
the  regular  40-,  60-  and  loo-watt  lamps,  the  recently  added  250- 
watt  lamp  and  the  new  “Meridian”  types. 

The  three  original  sizes  have  given  excellent  service,  and 
with  such  a  record  at  the  beginning  one  cannot  be  too  enthu¬ 
siastic  about  the  future  of  the  tungsten  lamp.  It  is  a  safe 
statement  to  make  that  there  has  been  no  lamp  ever  devised 
which  in  its  inception  has  shown  a  performance  and  promise 
comparable  to  that  of  the  tungsten. 

LIFE  AND  BREAKAGE. 

The  life  of  these  lamps,  including  the  latest  250-watt  size, 
has  been  remarkably  long  and  good,  approximating  800  to  1000 
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FIG.  I. — TYPES  OF  MULTIPLE,  lOO-  TO  I25-VOLT  TUNGSTEN  LAMPS. 


trical  development,  the  surpassing  efficiency  of  this  latest  and 
best  electric  illuminant  was  obtained  not  with  a  complicated 
and  expensive  mechanism  of  moving  parts  and  adjustments, 
but  in  the  form  of  such  a  simple  device  as  the  incandescent 
lamp.  This  will  prove  of  far-reaching  benefit  in  the  simplifica¬ 
tion  of  central-station  service,  and  the  saving  in  investment  and 
antiquation  of  lighting  devices. 

PRESENT  MANUFACTURING  STATUS. 

The  tungsten  lamp  has  been  upon  the  market  now  for  over 
a  year  and  about  i,ooo,ooo  American-made  tungsten  lamps  are 
in  service  establishing  an  excellent  record.  The  American  lamp 
manufacturers  have  overtaken  the  demand  with  surprising 
promptness,  and  with  most  commendable  activity  and  skill  have 


FIG.  2. — LIFE  AND  CANDLE-POWER  CURVES  OF  TUNGSTEN  AND  CARBON 

LAMPS. 

provided  manufacturing  facilities  for  the  production  in  the 
immediate  future  of  over  75,000  tungsten  lamps  a  day,  one 
manufacturer  alone  advertising  a  daily  capacity  of  35.000  finished 
tungsten  lamps. 

It  can  be  safely  said,  therefore,  that  the  tungsten  lamp  ha® 


hours  or  more  with  excellently  maintained  candle-power  and 
very  little  blackening.  The  change  in  candle-power  is  in  general 
so  slight  as  not  to  be  noticeable  during  the  normal  life  of  800 
hours,  and  this  makes  the  lamp  serviceable  during  its  entire 
life.  (See  life  and  candle-power  curve.  Fig.  2.)  In  this  respect 
the  tungsten  lamp  is  unique,  surpassing  such  competitors  as  the 
ordinary  electric  incandescent  lamp  and  particularly  the  Weis- 


FIG.  3. — CANDLE-POWER  DISTRIBUTION  OF  lOO-WATT  TUNGSTEN  LAMP- 
WITHOUT  REFLECTOR. 

1  ach  gas  lamp,  which  suffers  a  material  loss  of  candle-power 
during  life.  In  the  matter  of  fragility  the  tungsten  lamp  has 
proved  far  better  than  was  expected.  When  the  American 
tungsten  lamps  were  first  introduced  over  a  year  ago  it  was 
thought  by  some  that  it  would  be  necessary  for  safe  transport 
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and  handling  of  the  lamps  to  make  them  in  low  voltages  and 
use  them  in  series  on  regular  i03-i30-volt  circuits  or  with  a 
reducing  transformer.  This  complication  has  fortunately  been 
found  unnecessary,  as  the  lamp  has  proved  sufficiently  hardy  in 
practical  service  in  multiple  types  as  low  as  40  watts.  Special 
methods  of  packing  and  extra  care  in  handling  have  reduced 


hemispherical  candle-power  is,  of  course,  greatly  increased  and 
the  curve  smoothed  out  below  the  lamp,  giving  a  brilliant  illu¬ 
mination  in  a  downward  direction. 

The  250-watt  tungsten  is  a  most  interesting  lamp.  This  lamp, 
equipped  with  a  specially  large  “bowl”  Holophane,  forms  a 
lighting  unit  that  will  effectually  replace  the  ordinary  gas-arc 
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FIG.  4. — VARIATION  IN  CANDLE-POWER  WITH  CHANGE  IN  VOLTAGE. 

actual  breakage  in  transit  to  a  basis  fairly  comparable  with  that 
of  the  ordinary  carbon  lamp.  Records  of  breakage  in  ship¬ 
ment  of  over  100,000  General  Electric  tungsten  lamps  show 
not  over  ij4  per  cent.  There  has  been,  of  course,  additional 
breakage  in  handling  after  unpacking  (due  largely  to  lack  of 
experience  and  care),  most  of  which  will  naturally  be  avoided 
when  customers  learn  how  to  handle  and  use  the  lamps. 
CANDLE-POWER  UNITS. 

As  would  naturally  be  expected,  the  tungsten  lamp  is  more 
durable  in  the  larger  than  in  the  smaller  sizes.  The  loo-watt 
lamp  is  a  more  hardy  and  serviceable  lamp  than  the  40-watt 
unit,  and  the  new  and  largest  size — the  250-watt  lamp — promises 
to  prove  the  hardiest  of  all. 

The  distribution  of  light  given  by  a  lOO-watt  tungsten  lamp 
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FIG.  6. — VARIATION  IN-  RESISTANCE  WITH  CHANGE  OF  VOLTAGE. 

or  electric-arc  lamp,  lamp  for  lamp.  These  large  tungsten 
units  are  employed  to  advantage  where  outlets  are  limited  and 
where  it  is  undesirable  to  employ  a  cluster  of  lamps,  and  in  the 
lighting  of  large  interiors  or  spaces.  A  number  of  these  250- 
watt  lamps  in  service  have  shown  an  average  life  in  excess  of 
900  hours. 

INTRODUCTION  BY  CENTRAL  STATIONS. 

The  introduction  of  the  tungsten  lamps  in  central-station 
service  in  the  United  States  has  been  relatively  slower  than 
abroad,  due  to  the  fact  that  American  central-station  customers 
are  accustomed  to  having  their  lamps  supplied  free.  A  lamp 
like  the  tungsten,  whose  relatively  high  cost  requires  a  renewal 
charge,  has  to  struggle  against  the  inertia  of  this  condition. 
Naturally,  the  lamp  has  to  be  advertised  and  the  consumers 
canvassed  more  thoroughly  than  js  necessary  where  the  con¬ 
sumer  is  in  the  habit  of  paying  for  his  lamps  and  therefore 
more  readily  adopts  and  purchases  a  new  type  of  lamp  instead 
of  looking  to  the  central  station  for  a  free  supply  of  lamps. 

It  is  difficult  to  determine  what  is  the  most  satisfactory  and 
desirable  method  of  supplying  tungsten  lamps,  but  experience 
so  far  would  seem  to  indicate  that  the  central-station  company 
can  get  the  most  desirable  results  by  supplying  the  lamps  on  a 
monthly  maintenance  basis.  Customers  can  have  the  option 
of  buying  lamps  outright  and  standing  the  risk  of  their  break¬ 
age  ;  or  for  a  monthly  charge  per  lamp  the  central  station  will 
undertake  the  supply  and  care  of  the  lamps.  Table  I  gives 
maintenance  charges  for  the  various  lamps  for  various  hours 
of  use. 


T.ABLE  I. 

Monthly  Maintenance  Charges  for  Tungsten  Lamps. 
Lamp  Cost  to  be  Returned  in  Life  of  800  Hours. 


/I  !  '  Percent  jWatts  I  I  I  I 

,jq30  40  sy  60  70  80  so  100  110  IM  lio  160  17{> 

FIG.  5. — VARIATION  IN  POWER  WITH  CHANGE  IN  VOLTAGE. 

without  shade  is  shown  in  Fig.  3.  The  distribution  curves  for 
the  40-  and  60-watt  lamps  are  similar,  so  that  the  values  in 
any  given  direction  for  the  40-watt  lamp  are  4/10  of  the  lOO-watt 
values,  and  for  the  60-watt  lamp,  6/10  of  the  lOO-watt  values. 
When  the  lamps  are  used  with  the  proper  reflector  the  lower 


Another  cause  for  the  delay  in  introducing  the  tungsten 
lamp  has  been  the  necessity  in  most  cases  of  changing  the  in¬ 
stallation  to  suit  the  tungsten  lamp,  which,  in  the  sizes  so  far 
supplied,  give  their  best  results  when  hanging  in  a  pendant 
position  with  a  single  Holophane  reflector  or  enclosing  globe 


Size  of 

Cost. 

Hours’  Use  of  Lamp  per  Day. 

Lamp. 

I 

2 

3 

4 

S 

6 

7 

8 

9 

10 

40-watt. 

.$1.50 

6c. 

I2C. 

17c. 

23c. 

28c. 

34c. 

40c. 

4SC. 

Soc. 

S7C. 

1.20 

sc 

9C. 

14c. 

1 8c. 

23c. 

27c. 

32c. 

36c. 

41c. 

4  SC. 

60-watt. , 

•  I-7S 

7C. 

14c. 

20c. 

27c. 

33c. 

40c. 

47c. 

S3C. 

60c. 

66c. 

1.40 

6c. 

1  IC. 

i6c. 

22c. 

27c. 

32c. 

37c. 

43c. 

48c. 

S3C. 

100- watt. 

.  2.00 

8c. 

ISC. 

23c. 

30c. 

38c. 

4SC. 

S3C. 

60c. 

68c. 

7SC. 

iH 

1.60 

6c. 

I2C. 

i8c. 

24c. 

30c. 

36c. 

42c. 

48c. 

S4C. 

60c. 

250-watt. 

.  4.00 

i6c. 

30c. 

46c. 

60c. 

76c. 

90c. 

1.06 

1.20  ] 

1.36 

i.SO 

; 

3-20 

I2C. 

24c. 

36c. 

48c. 

60c. 

72c. 

84c. 

96c.  1.08 

1.20 

9 
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about  the  lamp.  This  has  led,  naturally,  to  a  rearrangement  of  fable  IV  shows  the  variation  of  candle-power,  watts  and 
installations  involving  in  many  cases  the  purchase  of  fixtures  resistance  with  change  of  volts  as  indicated  in  Figs.  5i  6  and  7. 

and  changes  in  the  location  of  the  lamps.  The  installation  of  series  street  lighting. 

the  tungsten  lamp,  therefore,  is  in  most  cases  something  more  The  tungsten  series  street  lamp  is  of  special  interest  to  all 


TABLE  11. 

\.\I.CE  OF 

Tr  NIiSTEN 

Lamp  as  Shown 

BY  Saving  Cost  of 

Lighting  for  1000  Hours 

OF  Service. 

Saving  in  Cost  of 

Current 

at  Various 

kw-hour  Rates. 

Kates 

With  32-cp 

With  48-cp 

With  8o-cp 

\\  ith  200-cp 

cents 

Over  Over 

Over 

-6o-watt  Tungsten. 
Over 

Over 

Over 

Over 

Over 

Over 

Over 

Over 

pci 

32-cp. 

32-cp 

50-cp 

50-cp 

So-cp 

5  i6-cp 

5 16-cp 

75-cp 

13  i6-cp 

2  lOO-Cp 

I  450 

kw- 

carbon  3.6 

carbon  3.1 

carbon  3 

.6  carbon  .^.i  i2^-watt 

carbon  3.5 

carbon  3.1 

187-watt 

carbon  3. 1 

250-wati 

watt 

hour. 

W.  P.  c. 

W.  P.  C. 

W.  P.  C 

W.  P.  c. 

Gem. 

W.  P.  C. 

W.  P.  c. 

Gem. 

W.  P.  C, 

Gem.  Arc  L.amp. 

1 

$0.74 

•  $0.59 

$1.21 

$0.95 

$0.65 

$1.80 

$1.50 

$0.87 

$4.00 

$2.50 

$2.00 

2 

1.48 

I.  iX 

2.43 

1.90 

1.30 

3.60 

3.00 

1-75 

8.00 

5.00 

4.00 

3 

2.22 

1.78 

3-64 

2.85 

1-95 

S.40 

4-50 

2.62 

12.00 

7.50 

6.00 

4 

297 

2.37 

4.86 

3-80 

2.6u 

7,20 

6.00 

3.50 

16.00 

10.00 

8.00 

5 

3-7t 

2.96 

6.07 

4-75 

3-25 

9.00 

7.50 

4.37 

20.00 

12.50 

10.00 

6 

4.45 

3-. 55 

7.29 

S-70 

3.90 

10.80 

9.00 

5-25 

24.00 

1 5.00 

12.00 

y 

5-20 

4.14 

8.50 

6.65 

4-45 

12.60 

10.50 

6.12 

28.00 

I7-.50 

14.00 

8 

5-93 

4-74 

9.72 

7.60 

5-20 

14.40 

12.00 

7.00 

32.00 

20.00 

16.00 

9 

6.88 

5-33 

10.93 

8-55 

S-8S 

16.20 

13-50 

7.87 

36.00 

22.50 

18.00 

10 

7.42 

5  92 

12.15 

9-50 

6.50 

18.00 

15.00 

8.75 

40.00 

25.00 

2O.O0 

1 1 

8.16 

6.51 

13-36 

10.45 

7-15 

19.80 

16.50 

9.62 

44.00 

2750 

22.00 

12 

8.91 

7.10 

14-58 

I  1.40 

7.80 

21.60 

18.00 

10.50 

48.00 

311.00 

24.00 

than  the  mere  substitution  of  lamp  for  lamp,  as  it  demands 
material  changes  of  conditions,  new  shades  or  fixtures  or  a  new 
lay-out  of  the  illumination  along  scientific  lines. 


COMPARISON  OK  TUNGSTEN  ANIt  CARBON  LAMPS. 

fable  II  shows  the  saving  secured  for  equal  candle-power 
by  the  tungsten  lamp  over  carbon  lamps.  Similar  data  on  the 
other  sizes  give  the  following: 


.2.So-watt  lamp  pays  its  full  list  cost  at 


fhis  shows  clearly  that  these 


ic.  per  kw-hour  or  more. 

VSc.  "  “  “  “ 


lamps  will  justify  their  full 


cost  and  save  it  several  times  over  at  the  ordinary  rates. 

fable  III  gives  another  comparison  of  tungsten  and  carbon 
lamps  show'ing  the  hours  life  in  which  the  former  pays  its  cost. 


T.XBLE  III. 

Tuni;sten  vs.  Carbon  Lamps. 

Hours  Life  to  Save  Full  List  Cost  of  Tungsten  Lamp  at  10  Cents  Per 


f  .'arbun  lamps  consume  in  watts. . . 
Tungsten  lamps  consume  in  watts. . 

Watts  saved  by  tungsten . 

Value  of  saving  per  hour  at  to 
cents  per  kw-nour . 


cents  per  kw-hour . 

List  price  cost  tungsten  lamp . 

Hours  life  to  repay  cost  of  tungsten 


32  cp 

48  cp 

80  cp 

200  cp 

100 

150 

250 

620 

40 

60 

too 

250 

60 

90 

150 

370 

$0,006 

$0,009 

$0,015 

$0,037 

1.50 

I-7S 

2.00 

4.00 

250 

>95 

133 

108 

It  will  be  noted  that  for  800  hours  life  assumed  for  the  tungsten 
the  following  is  true: 


40-watt  tungsten  saves  its  first  cost  3  times  over. 
60  “  “  “  “  “  4  “  “ 

100  “  “  “  “  “  “  6  “  “ 

250  “  “  . . 8  “  ‘‘ 


In  fable  V'  are  given  some  data  of  value  for  the  various  types 
of  incandescent  lamps,  in  which  is  shown  among  other  things 
that  the  cost  of  power  per  100  cp-hours  runs  from  cents  for 
carbon  to  about  i  1/3  cents  for  tungsten  lamps. 


Effects  of 

Variation 

TABLE  IV 

t)F  Volts  on  the  TuNtiSTEN 

(Multiple) 

Lamp. 

*cr  cent 

Per  cent 

Per  cent 

Actual 

Per  cent 

Per  cent 

volts. 

cp. 

watts. 

watts  per  cp. 

ampere. 

ohms. 

90 

67 

84 

1.56 

93-4 

96.4 

9t 

70 

85-5 

1-5* 

94.0 

96.9 

92 

73 

87.0 

1-48 

95-6 

97-3 

93 

76 

88.5 

1-44 

95-2 

97.8 

94 

2^ 

go 

1.41 

05-8 

98.2 

95 

82 

ot.5 

1.38 

96.4 

98.5 

96 

8S 

93 

1-35 

q6.o 

99-0 

97 

94-5 

1.32 

97-4 

99-7 

98 

92 

g6 

i.2g 

98.0 

100.0 

99 

96 

qS 

1.27 

99-0 

100.0 

100 

100 

100 

I-2S 

100.0 

100.0 

101 

104 

102 

1.22 

101. 0 

100.0 

102 

108 

I03-S 

1.20 

IOT.4 

100.6 

103 

112 

105 

1.18 

101. g 

101. 1 

104 

I  16 

106.5 

I.16 

102.4 

IOI.5 

105 

120 

108 

1. 14 

102. g 

102.  I 

106 

124 

109. 5 

I.I2 

103-3 

102.6 

107 

128 

I  I  I 

l.IO 

103.8 

103.1 

108 

132 

n  2.5 

1 .08 

104.2 

103.6 

log 

136 

1 14 

1. 06 

104.6 

104.2 

1 10 

140 

115-5 

1.04 

1050 

104.8 

central  stations,  as  street  lighting  is  largely  sold  by  the  lamp- 
year,  and  here,  therefore,  the  use  of  the  tungsten  lamp  insures 
a  direct  saving.  It  shows  great  economy  over  the  ordinary 
carbon  series  street  lamps  in  two  ways : 


t-  *-T  ^rv 


=  j.w. 


*  -  t  Kstn  Cb«i  of 

SI  flLUCOtOB  lUoOWOlft  I 


■iH  3  34 


Rata  per  K«.  Hour  in  Canta 

JOMPARATIVE  SAVING  OF  TUNGSTEN  OVER  CARBON  STREET 
SERIES  LAMPS. 


1.  By  requiring  only  about  one-third  the  energy  of  the  carbon 
lamp,  the  cost  of  current  is  reduced  two-thirds. 

2.  The  original  central-station  equipment  can  be  used  for 
iliree  times  the  number  of  lamps. 


"22.00  -fi 
20.00 --H- 


•  4  0  8  10  12  14  16 

Rata  par  £w.  Hour  In  Oaata 

KK;.  S. — <,AI.\  IN  INCO.ME  WITH  PRESENT  CENTRAL-STATION  EQUIP¬ 
MENT. 


The  accompanying  diagrams  show  the  value  and  economy  of 
the  tungsten  series  street  lamp  when  compared  with  present 
carbon  series  lamps,  and  the  possibilities  for  gain  in  income 
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with  present  facilities.  By  giving  comparisons  with  the  cost  of 
Welsbach  gas-lamp  operation  they  show  the  rates  at  which  the 
tungsten  lamp  is  able  to  compete  against  the  gas  street  lamps. 

Fig.  7  shows  a  direct  comparison  between  series  street  lamps 
having  tungsten  tilaments  and  those  having  carbon  filaments. 
It  gives  the  actual  saving  in  current  cost  per  year  of  4000  hours 
burning  with  the  high-efficiency  lamps  for  various  rates  per 
kw-hour.  The  horizontal  line  shows  the  extra  cost  of  tungsten 


given  cost  of  gas  gives  a  saving  to  the  credit  of  the  tungsten 
lamp.  The  curves  are  calculated  on  the  same  basis  as  those 
preceding,  4000  hours  yearly  burning,  three  tungsten  renewals 
per  year,  etc.,  and  the  cost  of  tungsten  renewals  is  deducted. 
The  data  for  gas  lamps  are  taken  from  a  recent  contract  in  an 
Eastern  city  where  the  sum  of  3  cents  per  night  per  lamp  was 
allowed  for  renewals,  repairs  and  labor.  The  Welsbach  mantles 
arc  rated  at  60  cp  and  the  lamps  consume  3,*/2  cu.  ft.  of  gas  per 


TABLE  V. 


Total  watt.s . 

Hours  life  to  80  per  cent 


(,'ost  renewals  per  kw-liour  in  cents . 

Cost  per  too  hours  of  service  at  loc.  per  kw-hour . 

Total  cost  of  power  and  lamps  per  too  hours  of  service.  . 
Candle-hours  during  life 


Cost  of  power  per  too  cp-hours  at  loc.  per  kw-hour... 

Total  cost  power  and  lamps  per  loo-cp-nours . 

•Cost  to  consumers  using  1000  to  5000  lamps  a  year. 


Data  ani>  Costs  of  Lamps  a.nd  Sf.kvice. 
lie-power  values  taken  as  mean  horizontal.) 
i6-cp  16-cp  3^-cp  40-cp  20-cp 

32  cp 

48-cp 

80-cp 

200-Cp 

50-watt 

56- watt 

loo-watt 

1 00- watt  40- watt 
Gem.  Tantalum. 

40-watt 

60-watt 

100- watt 

2  50' watt 

^arbon. 

Carbon. 

Carbon. 

Tungsten.  Tungsten.  Tungsten.  Tungsten 

50 

56 

100 

100  40 

40 

60 

100 

•  250 

470 

940 

450 

500  800 

800 

800 

800 

800 

17c. 

17c. 

2  5  54c. 

29fic.  51C. 

$1.22 

$1.49 

$1.70 

$3-40 

2354 

52.6 

45 

50  32 

32 

48 

80 

160 

0.7 

0.32 

0.56 

0.595  >.6 

3.82 

3 

2.1  1 

2.01 

53c. 

56c. 

$1.00 

$1.00  40c. 

40c. 

60c. 

|l.00 

S2.00 

S3-SC. 

58c. 

$1.05 

$1.07  46.4c. 

55-3C. 

78.5c. 

^1.21 

$2.42 

7350 

14,700 

14,720 

18,400  14,720 

23,680 

35.520 

60,000  150,000 

3-4C. 

3.8c. 

3-4C. 

2.7c.  2.17c. 

1.36c. 

1.36c. 

1.36c. 

1.36c 

3-65C. 

3-9S  V. 

3-6c. 

2.86c.  2.52c. 

1. 86c. 

1.77c. 

1.64c. 

1.52c 

renewals  over  carbon  renewals,  based  on  three  tungsten  lamps 
to  four  carlxm  lamps  at  prices  which  obtain  for  central  sta¬ 
tions  using  1000  to  5000  lamps  per  year;  and  where  this  hori¬ 
zontal  line  crosses  the  others  it  gives  the  rate  at  which  the 
saving  in  energy  just  offsets  the  extra  cost  of  renewals.  At 
any  rate  above  this  there  is  a  saving  in  using  tungsten  lamps. 
For  example,  the  curves  show  that  even  at  six  mills  per  kw- 
hour  the  32-cp  tungsten  can  replace  a  32-cp  carbon  lamp  on 
an  even  basis,  while  at  2  cents  per  kw-hour  over  $3.50  net  is 
saved  annually. 

i:A1N'  t.N  l.VCO.MK  FOR  GIVEN  STATIO.V  (.Al'AtlTV. 

I  he  tungsten  series  street  lamp  requires  only  36  per  cent  of 
the  station  capacity  when  operating  under  a  carbon  lamp  load; 
that  is,  64  per  cent  can  be  saved  when  equipping  a  station  or 
can  be  utilized  for  extensions  wdien  tungstens  replace  carbon 
lamps. 

The  gain  in  income  for  equal  central-station  capacities  is 
shown  graphically  in  Fig.  8.  The  curves  there  given  are  based 
on  280  tungsten  lamps  replacing  100  carbon  lamps  of  equal 
candle-power,  with  $150  fixed  charges  deducted  from  the  yearly- 
income  for  the  necessary  additional  line  equipment.  The  extra 


FIG.  9. — TUNGSTEN  LA  .MI'S  VERSUS  WELSBACH  MANTLE. 

cost  of  tungsten  renewals  has  been  deducted  so  that  the  curves 
are  directly  comparable.  Taking,  for  example,  a  rate  of  $30 
per  year,  the  station  can  be  made  to  yield  an  income  of  16.4 
cents  per  kw-hour  with  tungsten  lamps  as  against  6.7  cents  per 
kw-hour  when  carbon  lamps  are  installed.  This  corresponds  to 
a  rental  of  over  $73  each  for  the  carlxm  lamps. 

TUNGSTEN  VS.  WELSBACH  GAS  LAMPS. 

The  next  diagram  (Fig.  9)  shows  the  comparative  rates  for 
tungsten  electric  lamps  and  Welsbach  gas  lamps  to  give  equal 


economy.  .\  less  rate  for  electrical  energy  than  shown  for  a 
hour.  The  following  table  shows  the  relative  cost  of  operating 
the  two  types  of  lamps : 

Cost  of  gas  at  $1.00  per  1000  cu.  ft.  for  4000  hours  per  ye.ir 


3'/2  cu.  ft.  per  hour . $14.00 

Maintenance  at  3  cents  per  night .  >0.95 

Total  . $24-9-i 

Three  renewals,  60-watt  tungsten  lamps  at  $1.2754  each .  3.83 


Net  amount  available  for  electrical  energy  to  equal  cost  of  gas.. $21. 12 
6o-cp,  75-watt  tungsten  lamp  for  4000  hours  yearly  service  consumes 
300  kw-hours.  Kate  per  kw-hour  to  correspond  to  gas  at  $1.00  per 
1000  (21.12-^-300:=)  approximately  7  cents. 

,\t  a  rate  of  2  cents  per  kw’-hour  for  street  .series  lighting 
the  6o-cp  tungsten  lamp  has  a  yearly  cost  as  follows; 


300  kw-hours  at  2  cents . $6.00 

3  renewals  at  $1.2754 .  3-83 

Total  cost  of  energy  i>er  year . $9  83 


Compared  to  gas  at  50  cents  pyr  1000,  this  shows  a  saving  of 
($17.95  —  $9-1^3=)  $8.12,  or  nearly  50  per  cent  per  lamp.  Tests 
made  in  three  New  England  cities  on  the  ga.s-mantle  street  lamp 
while  operating  under  actual  service  conditions  show  a  wide 
variation  in  candle-power  as  follows : 


City. 

^faximum  cp. 

Minimum  cp. 

Average  cp. 

(i) 

55-0 

21.5 

36.7 

(2) 

25.0 

6.5 

16.8 

(3) 

55-1 

16.3 

27.8 

Hence  a  40-cp  tungsten  lamp  will  give  lietter  average  illumina 
tion  than  Welsbach  lamps  in  any  of  the  above  cases.  The  curve 
given  in  Fig.  7  shows  that  at  10  cents  per  kw-hour  electricity 
is  cheaper  than  gas  at  $i  per  looo  cu.  ft. 

The  cost  for  operating  the  40-cp  tungsten  lamp  per  year  is 
as  follows : 


50  watts  for  4000  hours  =:  200  kw-hours,  at  2  cents . $4-0o 

3  renewals  at  $1.2754 .  3.83 

Total  cost  of  energy  per  year . $7.83 

Welsbach  renewals,  repairs  and  labor  at  3  cents  per  night,  365 

nights  . 10.95 

DilTerence  .  l3-'2 


There  is  thus  left  $3.12  per  annum  for  repairs  and  labor  in 
order  to  bring  the  tungsten  lamp  total  operating  cost  up  to  the 
renewal  and  maintenance  cost  of  the  Welsbach. 

LIFE  ANU  CANDI.E-POWER. 

I  he  life  and  candle-power  performance  of  tungsten  series 
street  lamps  show  that  during  2000  hours  burning  there  is  very 
little  depreciation  in  candle-jxjwer.  The  lamps,  furthermore, 
show  practically  no  blackening  at  the  end  of  the  test  and  the 
specific  consumption  docs  not  rise  above  1.25. 

.A.t  about  1000  hours  the  candle-power  reaches  a  maximum. 
This  is  due  to  the  filament  increasing  in  resistance  up  to  this 
IMiint.  The  watts  per  candle  are,  of  course,  then  at  a  minimum. 

The  above  outline  of  some  of  the  economies  obtained  by  the 
tungsten  lamp  shows  that  the  most  serious  handicap  to  the  ex¬ 
tension  of  electric  illumination — greater  expen.se — has  now  been 
removed.  .-Vs  the  reduced  cost  is  accompanied  by  improved  bril¬ 
liancy  and  color  and  every  advantage  in  competition  is  on  its 
side — reliability,  safety,  convenience,  simplicity,  etc. — the  limit 
to  its  use  should  soon  be  central-station  capacity  alone. 
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The  Tungsten  Lamp  Situation 


The  subject  of  paramount  interest  to  central  stations  at 
the  present  time  is,  without  question,  that  of  the  tung¬ 
sten  lamp,  and  more  particularly  the  methods  whereby 
its  substitution  for  the  carbon-filament  lamp  may  be  accom¬ 
plished  without  entailing  loss  of  station  income  during  the  tran¬ 
sition  period.  .\s  bearing  directly  on  this  latter  phase  of  the 
subject,  we  print  below  the  experience  and  views  obtained  from 
a  number  of  central-station  men  who  have  energetically  attacked 
the  tungsten  lamp  business  problem,  which  communications  are 
followed  by  an  article  relating  specifically  to  the  manner  in 
which  the  situation  is  being  met  by  central  stations  in  New 
England.  Included  in  this  section  are  also  a  report  in  detail  of 
a  discussion  on  the  tungsten  lamp,  which  was  the  particular 
feature  of  the  recent  meeting  of  the  Michigan  Electrical  Asso¬ 
ciation  ;  and  the  result  of  a  canvass  of  the  members  of  the 
Ohio  Electric  Light  .\ssociation  to  ascertain  their  experience 
with  the  tungsten  lamp,  which  formed  the  subject  of  a  report 
presented  last  week  at  the  Put-in-Bay  meeting  of  that  body. 

Mr.  M.  C.  Turpin,  superintendent,  .\uburn  Light,  Heat  &  Power 
Company,  .Auburn,  N.  Y. ; 


steps  to  meet  the  conditions.  There  will  be  a  critical  period  at 
which  decreased  revenue,  due  to  the  universal  adoption  of  the 
tungsten  lamp  in  present  installations,  will  be  offset  by  the  large 
amount  of  new  business  obtained  in  competition  with  other 
forms  of  illumination  than  electric.  The  only  logical  way 
to  handle  the  tungsten  lamp  on  a  meter  basis  would 
simply  be  a  combination  flat  rate  and  meter  charge ;  the  flat 
rate  being  based  on  a  readiness-to-serve  basis,  figured  on  candle- 
power,  not  watts,  and  in  addition  a  low  meter  rate  for  actual 
current  used  as  measured  by  an  indicating  wattmeter.  This 
seems  to  the  writer  to  be  the  most  desirable  manner  in  which  to 
handle  this  situation,  as  it  gives  the  customer  a  fair  chance  to 
use  the  new  lamps,  and  at  the  same  time  insures  the  central  sta¬ 
tion  a  fair  revenue.  There  is  one  other  point  which  will  come 
up,  and  that  is,  the  furnishing  of  lamps  to  the  customers.  We 
believe  that  on  a  meter  basis  the  customer  should  certainly  pay 
for  lamps  and  renewals,  and  that  the  central  stations  should 
furnish  these  at  a  small  percentage  above  the  cost  to  cover 
handling  and  breakage.  This  will  be  preferable  rather  than  to 
allow  supply  dealers  to  intervene. 


Becoming  thoroughly  impressed  with  the  idea  that  the  advent 
of  the  tungsten  lamp  marks  the  beginning  of  a  new  era  in  the 
lighting  industry,  we  decided  to  meet  the  situation  by  making 
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A  WINDOW'  IN  AUniRN,  N.  Y.,  WITH  80-CP  TUNGSTEN  LAMPS. 

an  aggressive  campaign  for  the  introduction  of  the  8o-cp  tung¬ 
sten  lamp  for  business  lighting  on  flat  rates.  We  furnish  the 
first  installation  and  renewals  of  lamps,  also  shades  and  shade 
holders,  all  of  these  remaining  our  property  and  so  indicated  in 
the  contract.  We  have  made  three  rates  for  this  w'ork;  i. 
For  ordinary  business  houses,  open  two  nights  a  week,  $1.25. 
2.  For  drug  stores,  saloons,  hotels  and  long-hour  consumers, 
$1.60.  3.  For  all-night  burning,  $2.  We  have  been  quite  suc¬ 

cessful  in  this  campaign  and  as  a  result  have  installed  a  large 
number  of  tungsten  lamps,  replacing  many  gas  installations. 
Our  customers  are  universally  pleased  and  the  installations  al¬ 
ready  made  have  been  subjected  to  much  favorable  comment. 
In  adopting  this  policy  we  appreciated  the  fact  that  were  we 
to  allow'  the  tungsten  lamp  to  be  placed  on  meters  indiscrimi¬ 
nately  by  our  customers,  it  would  seriously  affect  our  revenue. 
Therefore,  we  preferred  to  meet  the  situation  in  this  manner. 
The  accompanying  photograph  shows  a  very  attractively  ar¬ 
ranged  window  in  a  dry-goods  store  lighted  by  tungsten  lamps. 

Personally,  the  writer  believes  that  the  tungsten  lamp  will 
revolutionize  the  lighting  industry,  and  it  would  seem  as  if 
central  stations  should  appreciate  this  fact  and  take  proper 


Mr.  John  A.  Cavanaugh,  superintendent,  lighting  department. 
Benton  Harbor-St.  Joe  Railway  &  Light  Company,  Benton 
Harbor,  Mich. : 

About  the  first  of  the  year  we  placed  our  first  order  for 
tungsten  lamps,  and  at  present  we  have  in  circuit  approximately 
600  lamps  of  loo-watt,  60-watt  and  40-watt  sizes,  using  shades. 
We  do  not  know  as  yet  what  the  average  life  will  be.  Our  sec¬ 
ond  installation,  a  drug  store,  was  made  in  March,  and  so  far 
we  have  not  had  one  lamp  to  renew;  in  only  about  two  cases 
have  we  had  any  serious  trouble  and  these  were  of  a  mechanical 
nature — that  is,  the  breakages  were  traceable  to  vibration. 

Our  plant  of  introducing  these  lamps  has  proved  very  satisfac¬ 
tory  to  us  and  to  the  consumer.  We  give  them  an  option  with 
30  days’  trial.  Their_  option  is  to  pay  for  the  lamps  and  re¬ 
newals,  or  we  will  own  the  lamps  and  furnish  renewals  and 
charge  an  additional  2  cents  per  kw-hour.  In  either  case  the 
basic  charge  for  current  is  at  our  regular  commercial  rates, 
based  on  30  hours’  monthly  use  of  connected  load. 

The  tungsten  lamps  have  proved  very  satisfactory  as  reve¬ 
nue-getters.  Our  solicitors  are  instructed  to  talk  tungsten 
lamps  to  gas  users  only,  and  our  rates  are  arranged  with  the 
idea  of  encouraging  the  long-burners.  So  far  as  we  have  gone 
we  are  well  satisfied  with  our  use  of  the  tungsten  lamp.  Be¬ 
lieving  that  the  best  advertisement  we  could  have  for  the  lamps 
was  to  use  them  ourselves,  we  have  recently  equipped  our  new 
offices,  using  16  lOO-watt  and  24  40-watt  and  60-watt  lamps. 

Introducing  the  lamp  as  we  do  to  replace  gas  only,  we  have  no 
trouble  with  reduction  of  income,  and  by  the  time  our  old  con¬ 
sumers  get  to  demanding  the  tungstens  the  increased  use  of  cur¬ 
rent  by  our  new  consumers  will  more  than  equalize  any  loss 
from  the  change  of  tlfe  old  consumers. 

Mr.  A.  E.  Peirce,  assistant  manager,  Chippewa  Valley  Railway, 
Light  &  Power  Company,  Eau  Claire,  Wis. : 

We  decided  early  in  the  introduction  of  the  tungsten  lamps 
that  we  would  furnish  a  standard  fixture  of  three-,  four-  and 
five-light  capacity  complete  with  glassware,  and  that  we  would 
require  of  our  customers  simply  the  purchase  of  the  tungsten 
lamps.  We  have  met  with  a  great  deal  of  success  with  this 
plan,  and  have  displaced  about  90  gas  arcs  and  are  getting  new 
business  of  this  class  every  day.  We  feel  quite  confident  that 
business  which  we  were  unable  to  obtain  with  the  older  foims 
of  lamps  can  be  obtained  with  the  tungsten  lamp,  and  that  the 
coming  of  the  latter  is  a  benefit  to  our  company. 

Mr.  Austin  Burt,  general  superintendent,  Citizens’  Gas  &  Elec¬ 
tric  Company,  Waterloo,  Iowa; 

While  we  have  not  had  much  experience  as  yet  with  the  tung- 
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sten  lamp,  the  indications  are  that  it  will  prove  very  useful  in 
many  ways.  As  an  illustration  I  might  mention  a  certain  in¬ 
stallation  of  boulevard  lights  in  front  of  one  of  our  leading 
hotels.  The  proprietor  went  to  his  limit  on  operating  cost  with 
carbon-filament  lamps,  but  the  illumination  was  decidedly  un¬ 
satisfactory  as  the  ball  globes  were  not  even  filled  with  light. 
We  substituted  the  same  wattage  of  tungsten  lamps  and  turned 
the  equipment  from  failure  to  success,  as  the  additional  illumina¬ 
tion  not  only  filled  the  globes,  but  produced  the  desired  illumi¬ 
nation  from  the  cluster.  This  installation  has  been  in  operation 
for  six  months  and  the  breakage  has  not  been  serious.  We 
have  been  very  successful  in  the  installation  of  clusters  with 
40-watt  lamps,  and  these  are  becoming  very  popular.  The  lamps 
seem  to  hold  well  at  the  angle  usual  with  this  type  of  fixture. 
The  lOO-watt  lamps  with  frosted  globe  and  shade  are  taking 
well  also.  While  we  are  not  pushing  the  lamp,  we  find  that  it  is 
being  increasingly  called  for.  We  take  pains  with  every  new 
customer  to  call  his  attention  to  the  fact  that  the  lamp  is  in  all 
essential  particulars  the  same  as  the  Welsbach  mantle,  and 
should  be  handled  with  the  same  care  to  avoid  breakage.  In 
this  way  we  avoid  disappointing  a  customer  through  early 
breakage.  We  look  for  a  very  successful  growth  in  business 
through  the  tungsten  lamp,  and  welcome  it  as  giving  the  con¬ 
sumer  the  benefit  of  twice  the  amount  of  illumination  for  the 
same  money. 

Mr.  William  Chandler,  vice-president,  Edison  Sault  Electric 

Company,  Sault  Ste.  Marie,  Mich. : 

Two  years  ago  I  first  saw  the  tungsten  lamp  placed  experi¬ 
mentally  upon  a  commercial  circuit.  It  was  a  50-watt,  50-cp 
lamp,  and  the  light  given  out  excelled  that  from  any  carbon- 
filament  lamp  I  had  ever  seen.  It  seemed  to  me  that  a  revolu¬ 
tion  in  the  electric-lighting  business  was  near  at  hand.  Here 
was  a  lamp  giving  a  better  quality  of  light  with  one-third  the 
current  consumption  of  the  carbon-filamertt  lamp,  upon  which 
was  based  not  only  the  standard  of  light,  but  the  cost  to  the  con¬ 
sumer  of  the  electric  lighting  output  of  the  country.  While  the 
commercial  quality  of  the  lamp  was  not  perfect,  there  seemed  to 
be  no  reasonable  doubt  that  it  would  soon  become  so.  There¬ 
fore,  it  seemed  to  me  that  it  was  up  to  the  lighting  companies 
to  put  their  houses  in  order  for  the  new  conditions  that  were 
confronting  them.  I  had  alw’ays  been  a  firm  believer  in  the 
policy  of  reducing  costs  of  lighting  to  the  consumer  as  rapidly 
as  is  possible  consistent  with  first-class  service  and  reasonable 
compensation  for  the  investment.  But  such  a  radical  reduction 
in  cost  to  the  consumer  as  this  lamp  portended,  if  brought  about 
at  once,  would  bankrupt  most  of  the  lighting  companies.  But, 
of  course,  this  was  not  possible,  owing  to  the  inability  of  the 
manufacturers  to  furnish  the  lamps.  This  enforced  delay  would 
give  time  for  the  lighting  companies  to  control  the  impending 
conditions  in  such  a  way  that  what  at  first  might  seem  near  a 
disaster  should  be  turned  into  a  lasting  and  permanent  benefit. 
But  this  could  only  be  done  by  an  analysis  of  the  whole  situa¬ 
tion,  and  a  limited,  at  least,  control  of  the  use  of  the  new  lamp. 
With  the  tungsten  lamp  only  one-third  the  current  will  be  re¬ 
quired  for  the  same  amount  of  light.  I  hear  some  of  our  friends 
say;  “That  is  easy.  The  people  want  more  light.  With  the 
tungsten  lamp  they  will  use  more,  and  the  central  station  will 
be  just  as  well  off.”  Let  us  see  if  this  is  true.  In  round  num¬ 
bers  the  cost  of  the  tungsten  lamp  is  about  2  cents  per  watt 
indicated,  while  the  carbon  lamp  is  about  one-third  of  a  cent. 
This,  of  cour.se,  precludes  the  continuation  of  the  free  renewal 
plan  which  has  done  so  much  to  build  up  the  electric-lighting 
business.  The  average  consumer  throughout  the  country  thinks 
he  can  afford  to  pay  only  about  so  much  for  his  lighting,  with 
a  pressure  always  for  a  reduction.  If  the  lamps  cost  him 
about  six  times  as  much,  to  that  extent  at  least  he  must  reduce 
his  current  consumption  and  the  central  station  will  lose  income. 

It  seems  to  me  that  the  situation  is  about  this :  The  cost  to 
the  consumer  for  a  candle-hour  of  light,  including  the  cost  of 
the  lamp,  will  be  a  small  percentage  less.  The  income  to  the 
lighting  company  per  candle-hour  furnished  will  be  a  very  large 
percentage  less;  while  the  proportion  of  the  consumer’s  pay¬ 


ments  which  goes  to  the  lamp  manufacturers  will  be  a  very 
large  percentage  greater.  It  would  seem  that,  at  least  to  the 
extent  that  the  lamp  manufacturer  gains,  the  central  station 
would  lose,  for  in  the  great  majority  of  cases  the  consumer  will 
not  increase  his  lighting  bill.  It  will  not  be  necessary  for  him 
to  do  so.  He  secures  a  large  increase  in  light,  anyway.  The 
situation  above  outlined  indicates  that  the  central  station  should 
exercise  some  control  over  the  introduction  of  these  lamps  upon 
its  system  if  it  expects  to  secure  beneficial  rather  than  detri¬ 
mental  results.  The  problem  resolves  itself  into  a  question  of 
ways  and  means. 

Immediately  after  examining  the  first  tungsten  lamps  pro¬ 
duced  in  this  country  the  writer  became  convinced  that  these 
were  the  coming  lamps,  and  started  in  his  way  to  solve  some  of 
the  problems  above  referred  to  by  having  a  conference  with  the 
engineers  and  managers  of  his  company,  which  resulted  in  a 
decision  to  immediately  start  their  use.  It  was  decided  that  the 
best  plan  pro  tern  was  the  use  of  a  30-volt,  50-watt  to  60-watt 
lamp,  installing  th^&  four  in  series  upon  our  120-volt  circuits; 
and  with  this  four-Hght  unit  compete  with  and  displace  the 
gas  arc,  which  was*  making  such  inroads  into  the  electric-lighting 
business.  To  that  end  an  order  was  placed  for  the  manufacture 
of  such  a  tungsten  lamp  and  a  fixture  was  designed  for  its  use. 
The  lamps  were  mounted  on  a  T-H  base,  so  that  they  could 
not  be  used  upon  Edison  sockets.  With  these  lamps,  I  4hink  the 
Edison  Sault  Electric  Company  made  the  first  actual  commercial 
installation  of  tungsten  lamps  to  any  extent  in  this  country.  The 
manufacturers  failed  in  the  beginning  to  produce  lamps  of  uni¬ 
form  quality,  but  the  installation,  although  troublesome  on  that 
account,  has  been  a  success  from  the  start  and  has  grown  stead¬ 
ily,  replacing  the  gas  arc  right  and  left,  and  also  other  gas  in¬ 
stallations,  giving  perfect  satisfaction  and  increasing,  rather  than 
diminishing,  the  current  consumption  of  the  customer.  In  this 
way  we  have  also  replaced  the  carbon- filament  incandescent 
lamps  where  it  could  be  done  without  decreasing  the  current 
consumption  of  the  customer,  but  giving  him  the  benefit  of  the 
additional  light.  This  plan  has  proved  a  success  with  us  and 
would,  I  firmly  believe,  in  many  other  places.  With  this  series 
tungsten  unit  of  from  215-watt  to  220-watt  consumption  the  cen¬ 
tral  station  can  successfully  compete  with  the  gas  arc.  We 
can  also  educate  the  consumer  to  the  convenience  and  necessity 
of  more  light  without  reducing  the  income  of  the  company  and 
thus  gradually  work  the  tungsten  lamp  into  general  use  without 
a  shock  to  the  diversified  interests,  radical  as  those  differences 
seem  to  be.  I  believe  the  lamp  manufacturers  have  made  a 
mistake  in  not  pushing  the  manufacture  of  and  advertising  this 
style  of  lamp,  and  in  this  way  assist  the  central  station  in  work¬ 
ing  out  the  various  problems  this  new  lamp  has  placed  before  it. 

While  the  order  above  noted  was,  I  think,  the  first  that  was 
accepted  by  a  leading  manufacturer  for  the  making  of  tungsten 
lamps  for  actual  commercial  installation,  we  received  but  little 
aid  from  the  manufacturers  in  working  out  the  problem,  except 
so  far  as  improving  the  quality  of  the  lamp  was  concerned — 
their  apparent  aim  being  rather  to  improve  and  expedite  the  sale 
of  the  multiple  type  of  lamp.  It  is  true  that  we  have  been  able 
to  get  these  lamps  after  a  considerable  delay.  The  quality  of 
the  lamp  has  not  been  up  to  standard,  but  it  is  improving.  Even 
under  these  adverse  conditions  we  have  made  such  a  success 
with  its  installation  that  we  can  safely  recommend  it  as  a  sane 
and  safe  method  of  turning  from  the  old  to  the  new,  benefiting 
the  consumer  and  the  central  station  alike. 

Mr.  W.  H.  O’Beirne,  secretary,  Gainesville  Electric  Company, 
Gainesville,  Tex.: 

Our  company  welcomed  the  advent  of  the  tungsten  lamp 
as  an  advantageous  accessory  to  its  business,  for  while  the 
price  deters  consumers  generally  from  climbing  over  each 
other  in  order  to  obtain  the  lamp,  we  have  not  had  much 
trouble  in  inducing  consumers  dissatisfied  with  their  light¬ 
ing  bills  to  try  the  tungsten,  its  economy  proving  a  bene¬ 
fit  in  such  cases  to  both  the  consumer  and  the  com¬ 
pany.  But  the  tungsten  lamp  especially  appealed  to  us  as 
a  means  for  fortifying  the  weak  defenses  on  our  lines  that  were 
being  assailed  by  our  competitor,  the  gas  company.  After 
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filament  lamps  burning  for  five  months  without  loss.  VVe  have 
an  installation  of  loo-watt  tungsten  lamps,  which  replaced  i6- 
and  32-cp  carbon-filament  lamps,  but  it  does  not  approach  the 
above,  either  in  life  of  the  lamps  or  in  economy.  Our  experi¬ 
ence,  although  limited,  leads  us  to  believe  that  the  tungsten 
lamps  with  proper  reflectors  are  the  thing  to  fight  gas  with. 


over  a  year’s  trial  we  are  free  to  say  that  the  tungsten  lamp  has 
proved  to  be  all  that  has  been  claimed  for  it.  We  have- intro¬ 
duced  a  ceiling  fixture  for  general  use  in  stores,  residences,  etc., 
which  is  meeting  with  a  remarkable  welcome.  This  fixture, 
which  we  have  christened  “Deflectolier,”  carries  five  tungsten 
lamps  of  any  candle-power  desired  by  consumers ;  our  standard 
style,  however,  is  for  five  loo-watt  frosted-bowl  tungsten  lamps 
with  enameled  shades,  as  shown  by  the  accompanying  illustra- 


Mr.  George  S.  Carson,  president,  Iowa  City  Electric  Light  Com¬ 
pany,  Iowa  City,  Iowa: 

There  is  no  question  in  my  mind  that  the  tungsten  lamp  will 
greatly  benefit  the  electric  lighting  companies  and  will  enable 
them  to  reach  a  class  of  lighting  which  heretofore  was  impos¬ 
sible  on  account  of  the  cost  of  electricity  over  other  forms  of 
lighting. 

Mr.  F.  D.  Gordon,  superintendent,  Lewiston  &  Auburn  Electric 

Light  Company,  Auburn,  Me. : 

At  the  present  time  we  have  not  a  great  many  tungsten 
lamps  in  service,  having  on  our  circuits  about  50  of  the  50-watt 
and  about  30  of  the  lOO-watt  size.  These  have  given  very  good 
satisfaction  as  to  life  and  efficiency,  and  we  believe  that  in  the 
fall  we  shall  be  able  to  displace  a  large  number  of  Humphrey 
gas  arcs  with  the  tungstens. 

C.  Leflang,  manager,  Lexington  Mill  &  Elevator  Company, 

Lexington,  Neb.: 

While  our  principal  business  is  the  manufacture  of  flour  and 
the  handling  of  grain,  we  started  in  the  electric-light  business  on 
the  meter  system  just  at  the  time  that  the  Gem  filament  lamp 
was  put  on  the  market.  We,  at  that  time,  adopted  the  policy 
of  giving  our  customers  the  very  best  light  we  could  gel,  and 
save  them  all  the  money  we  could  by  buying  the  most  efficient 
lamp.  Following  that  same  policy,  when  the  tungsten  lamp  was 
put  on  the  market,  we  at  once  ordered  it  in  case  lots,  and  have 
pushed  them  so  that  at  the  present  time  about  5  per  cent  of  all 
the  lamps  installed  are  tungstens.  W'e  have  no  competition  from 
gas,  but  it  has  been  our  experience  that  the  successful  way  to 
run  the  electric-lighting  business  is  to  give  sati^action  always 
and  to  give  our  customers  the  very  best  there  is  going.  Our 
gross  increase  has  been  at  the  same  rate  as  last  year,  month  by 
month.  We  recently  contracted  to  light  the  streets  of  our  city 
with  the  tungsten  lamps. 

Mr.  H.  M.  Case,  general  manager.  Light,  Heat  &  Power  Com¬ 
pany,  Coitnersville,  Ind. : 

We  took  up  the  tungsten  lamp  as  early  as  a  supply  was  obtain¬ 
able  from  home  factories,  and  believe  that  the  introduction  of 
this  lamp  has  been  of  considerable  assistance  to  us  in  a  busi¬ 
ness  way.  If  there  have  been  any  consumers  who  have,  by 
reason  of  this  lamp,  been  able  to  reduce  their  consumption  of 
current,  this  reduction  has  been  offset  many  times  by  the  in¬ 
creased  business  obtained  through  the  lamp  from  consumers 
w'ho  previously  used  gas  or  gasoline.  Even  with  consumers  who 
use  electricity  exclusively,  w-e  doubt  if  the  tungsten  lamp  will 
reduce  the  revenue,  as  up  to  the  present  time,  especially  in  the 
smaller  cities  and  towns,  the  limit  of  amount  of  current  con¬ 
sumed  has  been  governed  more  by  cost  than  by  the  amount  of 
illumination  obtained ;  this  is  especially  the  case  w'ith  store  light¬ 
ing,  as  what  the  merchants  seem  to  need  is  more  and  better 
lighting  for  the  limit  of  cost  which  they  are  willing  to  stand. 
As  to  any  hazard  to  interests  in  introducing  this  lamp,  I  con¬ 
sider  there  is  none,  as  by  first  introducing  the  larger  sizes 
the  introduction  of  the  lamp  can  be  controlled  and  substitutions 
for  the  carbon  lamp  made  judiciously.  In  addition,  there  are 
more  present  gas  and  gasoline  consumers  desiring  to  make  a 
change  which  will  give  them  electric  service  at  reasonable  rates 
than  persons  already  using  electric  light  who  desire  to  make  a 
change  for  greater  economy. 

Mr.  .\.  E.  .\spness,  secretary,  the  Montevideo  Electric  Light  & 
Power  Company,  Montevideo,  Minn.:. 

Our  experience  with  the  tungsten  lamps  is  that  of  a  small 
plant  run  on  a  small  scale  in  a  small  town.  The  tungsten  lamp 
has  been  very  satisfactory  and  a  real  power  against  private 
gasoline  lighting  plants,  which  are  the  strongest  competitors  a 
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lion.  Many  of  our  arc-light  users  have  replaced  their 
arc  lamps  with  “Deflectoliers”  and  that  the  company  i* 
not  the  loser  by  this  exchange  it  is  only  necessary  to  state  that 
the  arc  lamps,  which  consumed  400  watts  per  hour,  were  fur¬ 
nished  and  maintained  free  of  charge,  whereas  the  “Deflecto¬ 
lier,'’  consuming  500  watts  per  hour,  is  either  sold  outright  or 
furnished  on  a  monthly  maintenance  charge. 

Mr.'  Owe»‘  C.  Cover,  secretary.  Hawks  Electric  Company, 
■jGoshen,  Ind.: 

•'  We  have  used  since  the  first  of  this  year  tungsten  lamps  of 
40-,  60-  and  loo-watt  size  on  our  commercial  circuits  and  have 
found  them  very  satrsfactory.  VV'^e  sell  these  lamps  at  cost,  and 
owrffg'Uo'the  fragile  nature  of  the  filament,  we  deliver  all  of 
these  lamps  and  place  them  on  customers’  fixtures.  After  ex¬ 
plaining  the  construction  of  the  lamps,  we  inform  them  that 
we  do  not  guarantee  the  lamp  to  burn  10  minutes ;  consequently 
our  customers  suffer  very  little  trouble  from  broken  filaments. 
We  have  replaced  about  i  per  cent  of  our  carbon  and  Gem  fila¬ 
ment  lamps,  and  find  our  customers  average  about  one-half  of 
the  former  current  consumption,  as  they  will  accept  some  in¬ 
crease  in  their  illumination  when  making  the  change.  Owing 
to  the  slight  difference  in  cost  between  the  40-watt  and  loo-watt 
size,  we  urge  our  customers  to  use  as  large  a  lamp  as  possible. 
We  are  satisfied  that  the  metallic-filament  lamps  will  stop  the 
growth  of  our  commercial  lighting  for  at  least  a  year,  and  that 
it  will  cost  us  considerable  to  make  the  necessary  extensions  of 
lines  and  transformers  to  maintain  our  present  revenue. 

From  a  central-station  manager  in  the  West: 

Our  experience  with  tungsten  lamps  has  not  been  great,  but 
so  far  highly  satisfactory.  On  April  13  last  we  made  an  install¬ 
ment  at  the  store  of  S.  H.  Knox  &  Company  of  13  clusters, 
each  equipped  with  six  40-watt  tungsten  lamps,  these  supplant¬ 
ing  gas  arcs.  The  illumination  from  gas  arcs  was  entirely  un¬ 
satisfactory,  while  that  from  the  tungstens  is  highly  satisfactory 
to  our  customer  in  every  way.  The  question  as  to  cost  com¬ 
pared  with  gas  has  been  very  satisfactorily  settled  in  favor  of 
the  tungsten.  Our  customer  would  not  consider  going  back  to 
gas  under  any  circumstances;  he  is  now  getting  more  light  for 
less  money,  and  up  to  the  present  time  not  a  single  tungsten 
lamp  has  burned  out.  This,  to  our  mind,  is  a  very  remarkable 
performance,  for  it  would  be  very  difficult  to  find  78  carbon- 
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small  central  station  has  to  deal  with.  On  account  of  the  ex¬ 
cessive  first  cost  we  find  it,  however,  a  slow  process  to  introduce 
the  lamps  among  our  customers.  We  have,  therefore,  adopted 
the  scheme  of  furnishing  the  lamps  free  of  charge  to  long-hour 
users.  In  making  out  monthly  bills  for  such  customers,  we  add 
2  cents  per  kw-hour  to  pay  for  the  lamps.  -As  the  life  of  these 
lamps  have  in  some  cases  proved  to  exceed  2000  hours,  we 
feel  that  2  cents  per  kw-hour  should  pay  for  the  lamps.  For 
store  lighting  we  have  found  it  inexpensive  and  very  satisfac¬ 
tory  where  the  ceiling  is  not  too  high  to  distribute  evenly  wall 
sockets  on  the  ceiling,  fitted  with  the  proper  reflectors  and 
60-watt  and  lOO-watt  tungsten  lamps,  the  size  and  number  of 
lamps  depending  on  the  requirements.  With  this  arrangement 
we  get  a  better  distribution  and  a  most  beautiful  illumination 
which  is  in  every  respect  preferable  to  arc  lighting  by  our  cus¬ 
tomers.  It  is  the  high-efficiency  lamp  which  is  to  bring  suc¬ 
cess  to  the  small  central  station.  But  few  small  central  stations 
operating  with  steam  can  furnish  current  as  low  as  6  cents  per 
kw'-hour  or  at  an  average  rate  of  8  cents  per  kw-hour  for  all 
current  sold.  It  is  our  experience  that  it  is  difficult  to  retain 
long-hour  users,  even  with  the  arc  lamp,  on  a  straight  rate  of 
6  cents  against  the  inverted  gasoline  burner.  The  fire  hazard 
connected  with  gasoline  seems  to  be  entirely  forgotten  by  all 
insurance  companies  as  well  as  the  public  in  this  part  of  the 
country.  Electric  wires,  on  the  contrary,  are  held  to  be  dan¬ 
gerous,  although  the  first  fire  caused  by  electric  wdres  in  this 
town  is  still  to  be  reported. 

Mr.  .\.  W.  Marshall,  general  manager.  Port  Huron  Light  & 
Power  Company,  Port  Huron,  Mich. : 

Very  shortly  after  the  tungsten  lamp  was  placed  on  the  mar¬ 
ket  it  became  apparent  that  our  company  would  have  to  fur¬ 
nish  the  lamp  at  a  reasonable  price  or  the  local  supply  dealers 
would  push  them  vigorously,  thereby  taking  their  introduction 
entirely  out  of  our  hands,  which  we  felt  would  be  very  inad¬ 
visable  for  various  and  obvious  reasons.  We,  therefore,  laid  in 
a  supply  of  the  60- watt  and  loo-watt  bowl-frosted  lamps,  and 
started  selling  them  at  list  price,  but  did  not  advertise  them  in 
the  newspapers  or  in  any  general  way ;  instead,  we  made  a 
quiet  but  vigorous  campaign  after  some  important  gas  users. 
In  this  way  we  replaced  a  good  many  gas  arcs  without  disturb¬ 
ing  to  any  great  extent  our  own  satisfied  customers.  We  believe 
that  every  tungsten  lamp  in  the  60-  and  lOO-watt  size  should 
be  installed  with  some  kind  of  a  reflector,  and  in  order  to  ac¬ 
complish  this  we  sell  the  lamp,  shade  holder  and  a  proper  glass 
reflector  for  actual  cost  to  us,  and  for  renewals  for  this  installa¬ 
tion  we  sell  the  lamp  itself  at  list  price.  We  have  installed 
nearly  500  lamps,  and  out  of  this  number  there  are  not  a  dozen 
which  are  not  equipped  with  reflectors.  Most  of  the  reflectors 
furnished  are  of  the  crimped-edge  prismatic  bowl  style,  al¬ 
though  a  few  of  the  flat  pattern  have  been  supplied.  The  bright¬ 
ness  of  the  tungsten  filament  is  so  great  that  w^e  consider  it  very 
bad  practice  to  install  a  bare  lamp. 

Besides  securing  a  considerable  number  of  new  customers  by 
means  of  the  new  lamp,  we  have  been  able  to  retain  a  few  dis¬ 
satisfied  electric-light  users  who  were  continually  kicking  on 
their  bills  and  were  constantly  on  the  verge  of  changing  over  to 
gas.  At  the  present  time  customers  who  have  always  been  satis¬ 
fied  are  demanding  tungsten  lamps,  and.  more  of  them  are  ask¬ 
ing  for  them  every  day.  Although  the  high  price  of  the  lamps 
tends  to  retard  their  rapid  introduction,  still  we  are  free  to  con¬ 
fess  that  from  present  prospects  it  is  going  to  be  hard  to  keep 
on  getting  new  business  enough  to  offset  the  reduction  in  income 
from  our  old  customers. 

In  a  few  cases  the  following  state  of  affairs  has  resulted  from 
the  introduction  of  these  lamps :  Several  merchants  were  using 
electric  light  for  window  lighting  and  gas  arcs  for  general  store 
lighting.  We  equipped  both  window  and  store  with  tungsten 
lamps  and  the  result  is  that  the  entire  lighting  costs  about  the 
same  as  the  window  lighting  did  before.  Our  income  is  the 
same,  the  gas  company  loses  business,  while  the  merchants  and 
the  lamp  manufacturers  get  the  benefit.  Our  experience  so  far 
in  regard  to  life  and  maintenance  of  candle-power  up  to  the 


burning-out  point  has  been  very  good,  indeed,  and  the  breakage 
of  lamps  during  shipment  has  been  very  small. 

Mr.  H.  O.  Channon,  manager,  Quincy  Gas,  Electric  &  Heating 

Company,  Quincy,  Ill. : 

We  have  used  the  tungsten  lamp  to  very  good  advantage 
in  downing  gasoline  installations  and  also  in  preventing  loss  to 
customers  who  think  they  were  paying  too  much  for  their  light¬ 
ing.  We  cannot,  however,  say  whether  our  customers  will  upon 
adoption  of  the  tungsten  lamp  use  more  light  or  whether  we 
shall  have  to  be  satisfied  with  reduced  bills.  The  whole  question 
is  one  requiring  time  and  experience  to  settle.  Running  a  gas 
plant  in  connection  with  our  lighting  plant  undoubtedly  makes 
us  look  at  the  proposition  differently  from  what  a  central  sta¬ 
tion  with  gas  competition  would. 

Mr.  R.  A.  Field,  superintendent,  Rome  Gas,  Electric  Light  & 
Power  Company,  Rome,  N.  Y. : 

There  is  no  reason  why  the  advent  of  the  tungsten  lamp 
should  be  looked  upon  as  a  possible  source  of  disturbance  to  the 
revenues  now  being  received  from  the  lighting  business.  Its 
general  adoption  will  be  a  matter  of  some  little  time,  and  there 
IS  every  reason  to  expect  that  the  proposition  will  work  out 
along  the  lines  which  marked  the  introduction  of  the  Welsbach 
light.  Present  consumers  will  get  more  light  of  superior  qual¬ 
ity,  and  while  their  monthly  bills  will  not  show  any  great  re¬ 
duction,  they  will  be  better  satisfied  because  they  will  be  getting 
.1  good  deal  more  for  their  money.  New  consumers  will  be  in¬ 
duced  to  adopt  the  use  of  electricity  because  a  considerable 
economy  can  be  effected  if  they  choose  to  get  along  with  the 
same  amount  of  light  whiqh  they  now  obtain  from  other  less 
flexible  and  convenient  sources.  The  advantage  and  merit  of 
the  tungsten  lamp  might  well  be  brought  first  to  the  notice  of 
such  consumers  as  are  prone  to  the  belief  that  their  bills  are 
always  higher  than  they  should  be,  and  such  cases,  if  properly 
handled  and  followed  up,  are  sure  to  result  in  showing  this 
class  of  consumers  that  their  interests  and  those  of  the  electric 
company  are  mutual.  It  is  a  well-recognized  fact  that  there 
is  no  advertiser  to  compare  with  the  converted  kicker,  when 
considered  from  the  points  of  low  cost  and  high  efficiency — he 
works  while  you  sleep. 

Mr.  W.  H.  Spencer,  Warren  Electrical  Light  Company,  War¬ 
ren.  Pa. : 

The  first  American-made  tungsten  lamps  we  put  in  service 
October,  1907,  and  were  of  a  varying  quality,  some  being  in 
service  yet,  w'hile  others  burned  out  within  a  few  hours.  We 
found  it  better  to  buy  lamps  of  5  per  cent  higher  voltage  than 
the  circuit  voltage,  and  burn  the  lamps  at  lower  efficiency  and 
longer  life.  There  seems  to  be  no  apparent  difference  in  quan¬ 
tity  of  light  between  no-  and  115-volt  lamps  used  on  iio-volt 
circuit. 

Our  local  conditions  are  such,  on  account  of  the  almost  uni¬ 
versal  use  of  natural  gas  for  lighting — this  being  one  of  the 
earliest  gas  fields — that  our  experience  is  perhaps  not  of  value 
to  a  very  large  circle.  We  have  found  that  the  tungsten  lamp 
IS  an  excellent  means  for  competition  with  natural-gas  mantle 
lighting,  and  that  the  easiest  way  to  get  customers  is  to  install 
a  sample  light  or  fixture  in  comparison  with  gas;  the  tungsten 
shows  up  so  favorably  that  almost  without  exception  we  get  the 
business.  This  plan  also  gives  an  opportunity  to  experiment  on 
each  customer’s  requirements;  this  we  find  is  necessary,  as  the 
conditions  of  each  store  are  somewhat  different,  depending  upon 
arrangement  and  classes  of  goods,  color  of  walls,  the  decora¬ 
tions  and  other  considerations. 

Our  experience  has  been  that  the  most  desirable  field  for  the 
tungsten  lamp  is  with  flat-rate  customers,  as  they  buy  light  with¬ 
out  regard  to  its  most  efficient  source;  the  central  station  can 
thus  get  a  better  return  per  kw-hour,  as  compared  with  Gem  or 
carbon  lamps,  and  also  a  better  rate  per  kw-hour  than  when 
using  meters.  We  have  gradually  changed  a  great  many  of  our 
flat-rate  customers  to  tungsten  lamps,  replacing  2S0-watt  Gems 
with  loo-watt  tungstens  at  the  same  rate  per  lamp  and  selling 
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the  loo-watt  tungsten  lamp  to  these  customers  at  the  price  of  a 
250-walt  Gem. 

The  tungsten  lamps  have  not  affected  our  income  to  any  great 
extent,  as  the  meter  customers  use  more  light,  as  a  rule,  and 
give  us  even  a  better  income  per  kilowatt  connected.  We  have 
made  about  40  new  installations,  of  from  3  to  30  lamps,  or  a 
total  of  400  lights,  mostly  100-watt  lamps,  and  every  one  has 
made  a  satisfied  customer.  1  tn 

We  have  recently  installed  two  complete  residence-lighting 
equipments  using  tungsten  lamps  with  prismatic  bowls  placed  on 
the  ceiling  and  found  this  gave  an  excellent  light  distribution. 
The  source  of  the  light  being  high,  the  illumination  is  well  dis¬ 
tributed,  and  very  pleasant  to  read  or  work  by.  This  plan  has 
worked  out  so  well  that  new  residences  are  being  wired  for 
tungsten  lamps  without  the  customary  gas  connections  for  com¬ 
bination  fixtures.  From  every  point  of  view  we  think  the  tung¬ 
sten  lamp  is  a  good  thing,  as  it  opens  up  new  fields  and  enables 
us  to  sell  light  cheaper,  and  current  at  higher  rates  than  with 
less  efficient  lamps.  , 

Mr.  C.  E.  Inman,  superintendent,  Warren  Water  &  Light  Com¬ 
pany,  Warren,  Ohio: 

Those  of  us  who  have  kept  in  touch  with  the  improvements 
along  the  line  of  incandescent  lighting  are  at  the  present  time 
much  pleased  with  the  development  of  a  lamp  which  gives  both 
the  quality  and  length  of  life  found  in  the  tungsten  lamp.  Peo¬ 
ple  using  electric  light  appreciate  improvements  along  this  line, 
and  we  wonder  if  the  day  is  far  distant  when  this  lamp  will  be 
replaced  by  one  of  a  superior  quality  in  illumination,  price  and 
amount  of  consumption  required.  From  the  central-station 
standpoint,  the  tungsten  lamp  means  that  we  are  obliged  to 
have  more  consumers,  maintain  more  transformers  and  do  more 
wiring  to  receive  the  same  amount  of  money  that  we  received 
with  the  carbon  lamp.  While  this  means  that  more  consumers 
must  be  obtained  in  order  to  receive  the  same  amount  of  in¬ 
come,  the  advantages  must  not  be  overlooked.  We  can  give 
light  to  the  consumer  with  less  cost  than  he  has  ever  paid,  which 
means  satisfaction,  and  this  is  one  of  the  essential  factors  in 
the  electric-lighting  business.  Excellent  results  have  been  ob¬ 
tained  in  dry-goods  stores  by  using  the  lOO-watt  tungsten 
under  a  bowl  distributing  shade,  placed  10  ft,  from  center  to 
center,  in  which  case  the  stores  are  uniformly  illuminated.  To 
get  these  lamps  installed  it  has  been  necessary  to  place  some  on 
trial,  and  in  nearly  every  case  they  have  brought  new  business 
and  satisfactory  results.  We  are  now  making  a  thorough  cam¬ 
paign  of  the  resident  district,  placing  one  or  more  lamps  in 
every  residence  where  desired  on  a  week  or  two  weeks’  trial ; 
at  the  end  of  this  time,  if  necessary,  we  take  the  lamp  back  in 
just  as  good  spirit  as  we  put  it  in,  our  main  object  being  to 
give  everyone  an  opportunity  to  see  the  advantages  of  the  lamp 
and  accept  them  if  they  choose.  The  use  of  the  tungsten 
lamp  will,  in  our  estimation,  have  a  tendency  to  cause  all  cen¬ 
tral  stations  to  cease  giving  free  renewals  of  any  kind  and  to 
sell  lamps  to  consumers  at  cost. 

Mr.  Parker  H.  Kemble,  general  manager,  Windsor  Locks, 
Conn. : 

Our  experience  with  the  tungsten  lamp  has  been  most  satis¬ 
factory.  In  street  service  we  have  several  6.6-amp  series  lamps 
which  have  been  running  over  a  year  and  show  no  signs  of 
failing.  The  saving  in  replacement  charges  over  the  ordinary 
carbon-filament  has  more  than  repaid  the  extra  cost  of  the  tung¬ 
sten  lamps,  leaving  the  saving  in  current  as  net  profit.  As  to 
the  multiple  lamps,  although  we  have  had  some  trouble  with 
short  life,  on  the  whole  the  life  has  been  satisfactory,  averaging 
a  Iktle  better  than  700  hours.  Our  experience  so  far  seems  to 
prove  that  the  tungsten  lamps  are  burned  enough  longer  hours 
to  bring  the  current  consumption  to  within  2  or  3  per  cent  of 
that  previously  used  with  carbon  lamps  or  even  Gem  filament 
lamps.  As  a  means  of  satisfying  discontented  customers  with¬ 
out  appreciably  reducing  the  bills,  they  are  the  most  satisfactory 
thing  that  we  have  ever  had,  and  after  a  month’s  demonstration 
in  a  large  store  we  were  able  to  secure  several  customers  who 
had  been  considered  hopeless  for  upward  of  10  years.  We  are 


putting  these  lamps  in  the  stores  at  list  price,  but  with  a  guaran¬ 
tee  of  four  to  five  months’  life,  which  is  ample  to  protect  us  on 
the  average.  In  case  of  the  lamp  burning  out  before  this  time, 
we  allow  a  rebate  on  the  new  lamp  inversely  proportional  to  the 
time  burned. 

We  do  not  anticipate  any  hazard  to  central-station  interests 
by  the  introduction  of  this  lamp.  If  it  were  possible  to  replace 
the  whole  system  of  carbon-filament  lamps  at  once  with  tung¬ 
stens,  there  would  unquestionably  be  a  serious  falling  off  in  re¬ 
ceipts  ;  but  as  this  is  impossible,  due  both  to  the  inability  of  the 
manufacturers  to  supply  the  lamp  in  sufficient  quantities  and  to 
the  necessity  of  educating  the  public  to  pay  the  extra  cost  of  the 
lamp,  the  change  will  come  about  slowly  enough  for  the  usual 
result  to  happen — namely,  that  enough  more  light  will  be  used 
to  make  up  for  the  greater  economy,  while  the  bills  will  remain 
about  the  same,  if  not  increase,  as  a  satisfied  customer  does  not 
watch  his  consumption  as  closely  as  one  who  is  not  getting  suffi¬ 
cient  light. 

As  regards  the  policy  to  be  followed  for  introducing  the 
lamp.  We  push  them  as  fast  as  we  can  obtain  deliveries,  charg¬ 
ing  full  list  price  for  the  lamps,  as  stated  above.  This  applies 
to  commercial  work.  For  house  lighting  the  situation  appears 
to  be  different.  The  life  of  the  lamps  is  very  much  less,  prob¬ 
ably  due  to  their  being  used  in  key-socket  fixtures,  and  the  re¬ 
duction  in  the  bills  is  a  little  more  noticeable  than  on  the  com¬ 
mercial  work.  However,  its  effect  in  satisfying  disgruntled  cus¬ 
tomers  is  fully  as  great  and  as  satisfactory  as  in  the  (commer- 
cial  work,  and  if  it  were  possible  to  get  an  alternating-current 
meter  which  would  sell  for  about  $5,  the  tungsten  lamp  would 
open  up  a  very  large  field  for  house  lighting,  which  at  present 
cannot  be  reached.  On  the  whole,  the  tungsten  lamp,  where 
free  lamp  renewals  are  not  given,  seems  to  us  to  have  every  ad¬ 
vantage  and  no  disadvantage  except  its  primary  high  cost. 


THE  TUNGSTEN  LAMP  IN  NEW  ENGLAND. 

Few  developments  in  the  history  of  electric  lighting  have 
aroused  the  interest  attached  to  the  tungsten  lamp  in  New 
England  central-station  circles.  The  efficiency  of  the  tungsten 
filament  means  so  much  to  the  lighting  company  in  the  direc¬ 
tion  of  possible  displacement  of  gas  illumination  and  so  much 
to  the  consuming  public  in  the  direction  of  increased  light  for 
a  given  expenditure,  that  progress  in  station  design,  energy 
generation  and  distribution  have  for  the  moment  ceased  to  be 
the  most  immediate  and  vital  interests  in  the  mind  of  the 
manager  who  strives  to  keep  in  touch  with  the  best  practice  and 
the  latest  tendencies  in  both  the  technical  and  the  commercial 
branches  of  central-station  work.  The  tungsten  lamp  occupies 
the  center  of  the  stage  in  New  England  lighting  circles ;  the  gas 
companies  are  being  awakened  by  the  inroads  of  electricity  into 
the  settled  patronage  of  their  commodity  peculiar  to  the  con¬ 
servative  East,  and  operating  companies  are  adjusting  their 
service  and  policies  to  offset  any  temporary  reduction  in  gross 
revenue,  by  a  widely  extended  sale  of  their  product. 

Both  the  series  and  the  multiple  tungsten  lamp  have  secured 
a  broad  foothold  in  New  England.  There  are  still  many  com¬ 
panies  which  have  had  little  experience  with  the  new  filament, 
but  in  the  cases  of  those  that  have  given  it  a  fair  trial,  the  re¬ 
sults  are  of  surpassing  interest.  Early  defects  in  the  lamp  ap¬ 
pear  to  have  been  largely  overcome  by  improved  processes  of 
manufacture,  and  the  claims  of  the  makers  as  to  average  life 
and  maintained  efficiency  well  toward  the  end  of  the  service  of 
the  lamp  are  being  positively  substantiated.  The  table  on  the 
next  page  is  an  estimate  of  the  number  of  series  and  multiple 
tungsten  lamps  now  in  service  in  the  cities  and  towns  named. 

In  the  use  of  the  series  tungsten  lamp  for  street  lighting  the 
different  companies  have  generally  replaced  3.S-watt,  2S-cp  car¬ 
bon  incandescents  of  the  series  type.  In  some  cases  the  work 
has  been  done  under  old  contracts,  while  in  others  the  tungsten 
lamps  have  been  installed  as  a  part  of  a  new  contract.  As  far 
as  practicable  the  companies  have  endeavored  to  at  least  main¬ 
tain  the  original  rates  per  lamp  per  year,  emphasizing  the  fact 
that  the  town  is  getting  about  three  times  as  much  light  as 
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formerly  for  the  same  wattage,  or,  in  terms  of  commercial 
sizes,  from  32  to  60  cp  in  place  of  the  2S-cp  units  formerly  used. 
Experience  has  thus  far  shown  that  the  series  tungsten  lamp  is 
quite  as  valuable  to  the  town  where  it  is  used  as  to  the  com¬ 
pany,  and  most  companies  feel  that  if  they  can  give  the  town 
more  and  better  light  for  the  same  money,  meeting  the  extra 
first  cost  of  the  lamp  with  the  superior  economy  of  the  filament 
and  long  life,  they  are  doing  reasonably  well.  No  other  sys¬ 
tem  of  small  lighting  units  has  as  good  efficiency,  taking  into 
account  the  excellent  retention  of  initial  candle-power  during 
the  greater  part  of  the  life  of  the  lamp. 

In  fighting  the  gas-mantle  street  lamp,  special  emphasis  is 
laid  upon  the  fact  that  while  the  tungsten  lamp’s  candle-power 
will  not  fall  off  much  more  than  10  per  cent  at  the  end  of  1000 


City  or  Town. 

Boston  Edison  Company . *3500 

Lowell  .  400 

Hartford  .  300 

Gloucester  .  700 

Milton  (Boston  Ed.) .  800 

Revere  (Winthrop) .  300 

Abington  and  Rockland,  Maine .  500 

Belmont,  N.  H .  400 

Braintree,  Mass .  aoo 

Leicester  . 

Bellows  Falls .  350 

¥uincy  . 

aunton  . 

Cambridge  .  100 

Brockton  .  200 

Pittsfield  .  250 

North  Attleboro .  500 

Lynn  . 

North  Adams .  150 

Wellesley  .  100 

Weston  .  150 

Belmont,  Mass .  250 

and  also  under  Multiple  lamps:  Worcester,  2500;  Portsmouth,  500: 
Brockton,  400;  Woonsocket,  400;  Springfield,  Soo;  Marlboro,  150;  Port¬ 
land,  200;  Burlington,  250;  Bennington,  300;  Eastport,  100;  Manchester, 
:oo;  Ware,  100;  Norwood,  150;  Na^ua,  150;  Malden,  Haverhill  interests, 
3000. 

*6000  by  Oct.  I. 


Number. 

— Series. - 
Amp. 

Cp. 

Multiple. 

Number. 

. .*3500 

40  and  60 

10,000 

.  .  400 

7-5 

60 

2,000 

. .  300 

5-5 

40 

5.000 

.  .  700 

6.0 

40 

300 

. .  800 

6.6 

40 

. .  300 

6.6 

32 

. .  500 

6.6 

32 

400 

6.6 

40 

.  .  200 

6.9 

40 

204 

4.0 

35 

•  •  350 

6.6 

40 

.  .  200 

6.6 

32 

40# 

. .  300 

6.6 

40 

160 

.  .  100 

6.6 

40 

300 

.  .  200 

5-7 

40 

. .  250 

6.8 

32 

100 

. .  soo 

S-S 

40 

. .  soo 

S-3 

32 

2,000 

. .  ISO 

6.8 

40 

100 

.  .  100 

3-2S 

60 

..  ISO 

3-7 

33 

.  .  2S0 

6.6 

40 

or  1200  hours,  the  gas-mantle  lamp  loses  about  25  per  cent  of  its 
initial  candle-power  in  the  first  too  hours,  and  at  the  end  of  1000 
hours,  if  it  lasts  as  long,  loses  probably  60  to  70  per  cent. 

Practically  all  the  series  tungsten  lamps  in  service  in  New 
England  are  rated  at  a  consumption  of  watts  per  candle  to 
give  an  estimated  life  of  at  least  1000  hours.  The  best  results 
are  secured  in  the  vertical,  pendant  position.  The  series  tung¬ 
sten  lamp  affords  a  saving  over  the  3.5-watt  lamp  of  2.25  watts 
per  candle-power,  or  a  total  of  go  watts  for  a  40-cp  lamp.  For  a 
life  of  1000  hours  this  gives  a  saving  of  90  kw-hours  per  lamp, 
giving  the  tungsten  unit  an  excess  value  over  the  carbon  lamp  of 
$1.80,  assuming  the  cost  of  energy  delivered  at  the  lamp  to  be  2 
cents  per  kw-hour.  Since  street  lighting  service  is  sold  by  the 
lamp-year,  the  central  station  income  should  not  be  lessened  by 
the  high-efficiency  unit.  The  present  cost  of  series  tungsten 
lamps  in  New  England  is  from  $1.50  to  $1.75  f.o.b.  factory,  with 
20  per  cent  discount  in  lots  of  10,000. 

An  example  of  the  life  which  is  being  secured  from  series 
tungsten  lamps  may  be  cited  in  the  case  of  the  Suburban  Gas  & 
Electric  Company,  of  Revere,  which  installed  193  32-cp,  6.6-amp 
lamps  in  Winthrop  about  Jan.  i,  1908.  On  Aug.  i  these  lamps 
had  been  in  use  for  about  1500  hours  and  about  125  had  been 
renewed,  these  lamps  replacing  3.5-watt,  25-cp  carbon  lamps. 
Under  the  old  lighting  contract  the  lamps  were  operated  on  a 
dark-hour  schedule  to  1 130  a.  m.,  except  from  October  to 
March,  inclusive,  and  also  from  4 130  a.  m.  to  daylight,  the  cost 
per  lamp  to  the  town  being  $16.50  per  year.  Under  a  new  con¬ 
tract  at  $19.30  per  lamp  a  dark-hour  all-night  schedule  is  now 
operated. 

In  the  town  of  North  Attleboro  260  lamps  were  first  installed 
on  one  circuit,  decreasing  the  power  consumption  by  one-half 
and  enabling  the  lighting  department  to  consider  discontinuing 
a  i6o-hp  steam  engine  that  was  used  and  to  substitute  in  its 
place  a  50-kw  outfit,  leaving  the  engine  free  to  supply  energy 
for  commercial  service.  There  will  be  700  tungsten  series  lamps 
m  this  town  when  all  of  the  carbon  units  have  been  replaced. 

The  experience  of  the  Edison  Electric  Illuminating  Company 
of  Boston  with  the  multiple  tungsten  lamp  has  probably  been 
more  extensive  than  that  of  any  other  company  in  New  Eng¬ 


land.  Since  the  first  high-efficiency  lamps  were  placed  on  the 
market,  the  Boston  company  has  taken  a  broad  view  of  the 
situation  and  has  endeavored  to  make  its  customers  feel  that  it 
is  desirous  of  affording  them  the  best  facilities  known  to  the 
illuminating  field.  On  June  3  President  C.  L.  Edgar  mailed  a 
letter  to  customers  notifying  them  of  the  advance  in  economical 
light  production  through  the  advent  of  the  tungsten  lamp.  He 
pointed  out  that  the  Gem  lamp  is  25  per  cent  more  efficient  than 
the  old  carbon  lamp,  while  the  tungsten  gives  twice  as  much 
light  for  the  same  amount  of  electricity  consumed  as  does  the 
Gem.  Mr.  Edgar  stated  that  in  some  cases  the  advantages  of 
this  lamp  can  be  utilized  to  double  the  illumination,  and  in 
others  to  reduce  the  amount  of  electricity  by  one-half,  or  to 
combine  a  partial  gain  in  both  increased  light  and  reduced  bills. 
.■\n  illustrated  folder  was  enclosed  explaining  the  characteristics 
of  the  new  lamp. 

During  the  past  few  months  the  company  has  been  very  suc¬ 
cessful  in  displacing  gas  lamps  by  the  multiple  tungsten  lamps. 
Up  to  Aug.  I  about  400  gas  clusters,  863  mantles  and  499  open 
flames,  in  114  different  establishments,  had  been  displaced  by 
tungsten  lamps  in  the  40-watt,  60-watt  or  loo-watt  size.  To  do 
this  work  there  were  installed  about  1000  lOO-watt  units,  109 
60-watt  units,  1 19  40-watt  lamps  and  719  Gems  in  auxiliary  loca¬ 
tions. 

Since  the  middle  of  February  about  114  customers  have  given 
up  gas  clusters  or  mantle  lamps.  In  connection  with  the  instal¬ 
lation  of  multiple  tungsten  lamps  the  Edison  Company  does  not 
sell  the  lamps  to  its  customers,  but  charges  an  excess  price 
which  represents  the  cost  to  the  customer  of  the  use  of  the 
lamp  during  its  life,  excluding  the  energy  consumption.  The 
company  installs  the  lamps’  itself  in  the  customer’s  sockets.  In 
this  way  a  close  control  is  had  of  the  situation.  In  general,  the 
company  does  not  go  out  of  its  way  to  alter  the  installation  of  a 
satisfied  customer,  but  devotes  its  principal  attention  to  the  dis¬ 
placement  of  gas  clusters  and  the  establishment  of  new  installa¬ 
tions.  Through  a  department  of  illuminating  engineering  to  be 
placed  in  service  on  Sept,  i,  the  company  will  be  more  than  ever 
ready  to  advise  customers  as  to  the ‘best  usage  in  light  produc¬ 
tion,  without  expense  to  the  customer.  There  is  no  doubt  that 
the  tungsten  lamp  will  play  an  important  part  in  the  work  of 
this  department.  The  excess  charges  on  tungsten  lamps  are  $i 
for  the  40-watt  pear-shaped  plain  or  bowl-frosted  unit;  $1.10 
for  the  60-watt  unit,  and  $1.25  for  the  loo-watt  unit.  The  com 
pany  advises  using  only  the  ioo-\^att  lamps  in  an  angular  posi¬ 
tion,  and  the  40-watt  and  60-watt  units  in  an  upright  or  pen¬ 
dant  position,  pointing  out  that  the  life  will  be  longer  with 
pendant  or  upright  operation.  The  company’s  policy  is  to  make 
an  allowance  or  to  supply  extra  lamps  in  case  the  life  of  the 
lamp  does  not  average  the  expected  value  of  about  700  hours. 
When  only  one  or  two  metallic-filament  lamps  are  used  in  an 
installation  with  many  carbon  lamps,  it  may  be  possible  to  de¬ 
termine  the  average  life,  but  when  a  customer  equips  his  whole 
installation  with  metallic  lamps  and  at  the  end  of  12  months  a 
comparison  of  the  units  used,  as  shown  by  his  bills,  with  the 
number  of  burned-out  lamps  indicates  that  the  lamps  are  not 
averaging  as  expected,  the  company  looks  into  the  matter  and  if 
it  is  satisfied  that  the  fault  is  with  the  lamps,  makes  an  allow¬ 
ance  or  gives  extra  lamps.  It  is  also  the  company’s  policy  to 
replace  any  lamps  that  burn  out  in  the  first  few  hours  after  in¬ 
stallation,  but  this  rule  does  not  apply  unless  the  company  is 
satisfied  that  it  is  the  fault  of  the  lamps,  nor  does  it  apply  if  the 
average  life  of  all  of  the  customer’s  lamps  appears  to  be  as  ex¬ 
pected.  The  company  makes  no  formal  guarantee. 

In  the  case  of  the  United  Electric  Light  Company,  of  Spring- 
field,  Mass.,  the  tungsten  lamp  has  been  introduced  by  its  solici¬ 
tors,  Holophane  fixtures  being  used.  Up  to  the  present  time 
very  little  effort  has  been  made  to  displace  gas  in  this  territory, 
but  in  a  few  cases  it  has  been  done  entirely  unsolicited.  The 
average  rate  for  commercial  lighting  is  12  cents  per  kw-hour; 
the  rate  for  gas  is  $i  per  1000  cu.  ft.  One  talking  point  in  favor 
of  the  chandelier  equipped  with  tungsten  lamps  noted  in  Spring- 
field  is  the  fact  that  the  lamp  trimmer  does  not  annoy  customers 
by  frequent  inspections.  Long-hour  users  save  the  price  of  the 
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lamps  in  a  little  time.  So  far,  the  tungsten  lamp  has  had  little 
effect  on  the  carbon  lamp  situation.  A  number  of  alternating- 
current  arc  lamps  have  been  replaced.  The  company  has  made  a 
tew  tests  and  has  been  able  to  get  1500  hours  of  life  from  the 
lamps  as  they  are  now  put  on  the  market.  The  policy  will  be  to 
do  what  it  can  to  aid  the  introduction  of  the  lamp,  or  any  new 
lamp  which  will  increase  the  demand  for  electricity.  At  the 
present  time  a  charge  of  $1.25  is  made  for  a  lamp  of  any 
rating. 

The  Bennington  Electric  Company,  of  Vermont,  has  had  good 
success  with  tungsten  units.  The  company  had  an  excellent 
chance  to  try  the  lamps  in  half  a  dozen  small  stores  in  a  build¬ 
ing  which  was  being  remodeled,  giving  the  customer  a  great  deal 
more  light  for  his  money.  Two  drug  stores,  a  cigar  store,  fruit, 
stationery  and  sporting  goods  stores  were  included.  In  the  last 
establishment  there  was  a  saving  over  the  former  lighting  bill, 
which  was  for  gas  service.  The  company  started  in  with  a 
pretty  high  price  on  the  lamps  because  it  was  without  experience 
as  to  the  life  of  the  units.  The  charge  is  $2  for  the  loo-watt, 
$1.80  for  the  60-watt  and  $1.50  for  the  40-watt  lamp,  and  even 
at  these  prices  the  customer  saves  money,  while  the  company 
does  not  decrease  its  income  materially.  The  company  had  some 
trouble  with  explosion  of  the  sealing  tube  in  the  early  lamps, 
but  believes  that  this  trouble  has  been  remedied.  The  Benning¬ 
ton  Company  advocates  Holophane  shades  and  believes  that  the 
tungsten  lamp  is  of  little  use  without  them.  Some  trouble  is 
caused  by  the  replacement  of  arc  lamps  by  tungstens,  but  this  is 
partially  compensated  for  by  the  saving  in  the  cost  of  trimming 
and  by  the  customer’s  paying  for  both  the  cost  of  renewals  and 
the  lamps.  A  few  tungsten  lamps  are  about  to  be  placed  in  the 
store  of  the  receiver  of  the  gas  company  in  competition  with 
gas  clusters  in  spite  of  the  possible  special  price  for  gas.  The 
rate  for  store  lighting  is  14  cents  per  kw-hour  for  a  consump¬ 
tion  equivalent  to  a  use  of  50  hours  per  month,  and  7  cents  per 
kw-hour  for  all  in  excess  of  this  amount,  with  a  10  per  cent 
discount  for  payment  before  the  tenth  of  the  month. 

The  Haverhill  Electric  Company,  Haverhill,  Mass.,  is  putting 
out  tungsten  lamps  for  $1.25,  $1.50  and  $1.75  each.  It  agrees 
to  replace  any  lamp  that  burns  out  during  the  first  lOO  hours. 
This  guarantee  does  not  hold,  however,  unless  the  company 
places  the  lamp  in  the  socket,  which  it  does  without  extra 
charge.  Reflectors  suitable  for  these  lamps  are  sold  at  cost. 
During  the  last  four  months  about  1200  lamps  have  been  put  in, 
and  they  have  gained  for  the  company  business  that .  would 
otherwise  have  gone  to  gas.  In  one  clothing  store  five  gas  clus¬ 
ters  have  been  replaced  with  three  lOO-watt  tungstens,  for 
which  40-watt  tungstens  were  subsequently  substituted,  and  the 
proprietor  declares  that  he  is  obtaining  more  light  at  a  con¬ 
siderably  less  cost.  In  a  jewelry  store  four  loo-watt  lamps 
replaced  one  gas  cluster  and  one  electric  arc.  While  the  main 
effort  is  to  secure  former  gas  business,  there  is  no  withholding 
of  the  new  lamps  from  present  customers.  The  company 
equipped  the  windows  of  one  of  the  largest  stores  with  tung¬ 
sten  lamps,  getting  the  power  consumption  down  from  4^ 
kw  to  3  kw,  at  the  same  time  giving  a  much  better  illumination 
than  before.  This  might  not  seem  like  good  business,  but  this 
same  consumer,  after  finding  how  well  the  windows  were 
lighted,  at  once  began  to  discover  dark  nooks  and  corners  in 
bis  store  where  tungstens  could  be  installed  to  advantage,  wflh 
the  result  that  he  is  using  far  more  electricity  than  before. 

riie  Rockingham  County  Light  &  Pow'er  Company,  of 
Portsmouth,  N.  H..  distributes  alx)Ut  6  per  cent  of  its  output  for 
lamps  and  small  motors  to  consumers  near  and  in  Portsmouth. 
Lamps  are  sold  at  practically  cost,  the  prices  being  the  same  as 
at  Haverhill.  The  company  recommends  the  use  of  Holophane 
reflectors  in  all  cases,  though  it  does  not  insist  upon  their  use. 
These  shades  are  carried  in  stock  and  are  sold  at  a  price  which 
just  a!>out  compensates  the  company  for  the  cost,  including  trans¬ 
portation  and  breakage.  Thus  far  the  tungsten  lamp  has  given 
so  much  satisfaction  that  no  Citstomers  have  expressed  any  dis¬ 
satisfaction  with  them.  The  later  lamps  received  show  a  con¬ 
siderable  improvement  in  the  matter  of  life  or  early  burn-outs. 
There  have  never  been  a  large  number  of  gas  clusters  in  Ports- 
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mouth,  but  in  a  number  of  cases  a  gas  cluster  has  been  replaced 
by  one  lOO-watt  tungsten  lamp. 

In  Bangor,  Maine,  tungsten  lamps  have  been  installed  to  quite 
an  extent.  The  customers  of  the  Bangor  Railway  &  Electric 
Company  buy  the  lamps  directly  from  electrical  contractors. 
The  company  does  not  renew  the  lamps  or  allow  a  renewal  price 
on  the  16-cp  lamp.  The  company  feels  that  the  lamp  is  to  some 
extent  affecting  the  gross  revenue,  but  finds  it  difficult  to  differ¬ 
entiate  between  the  loss  on  account  of  decreased  business  and 
the  lessened  energy  consumption  due  to  the  lamp. 

The  Fitchburg  Gas  &  Electric  Company,  of  Massachusetts, 
installed  during  the  past  year  about  200  loo-watt  tungstens. 
These  lamps  were  sold  to  the  consumer  at  practically  cost;  the 
former  manager  of  the  company  states  that  in  his  opinion  the 
introduction  of  the  tungsten  lamp  will  eventually  do  away  with 
free  renewals.  In  Fall  River  very  little  has  as  yet  been  done 
with  tungstens,  but  those  that  have  been  put  out  have  been 
placed  on  the  same  basis  as  those  in  Fitchburg. 

The  New  Bedford  Gas  &  Edison  Light  Company  has  thus  far 
not  had  much  experience  with  the  tungsten  lamp,  but  offers 
some  suggestive  views  on  the  general  high-efficiency  lamp  situa¬ 
tion  which  point  to  the  importance  of  carefully  watching  the 
effect  of  lamp  policies  on  the  public.  During  the  past  two  or 
three  years  the  company  has  placed  a  large  number  of  graphi- 
tized-filament  lamps  in  service,  but  so  far  the  customers  have 
not  very  generally  responded  in  a  commendatory  way;  in  fact, 
they  do  not  seem  to  have  noticed  the  change  where  the  com¬ 
pany  made  free  renewals.  In  New  Bedford  an  extra  charge 
for  a  lamp  seems  to  restrict  its  use  somewhat,  notwithstanding 
the  better  performance  both  in  light  and  in  power  consump¬ 
tion.  Renewals  are  less  frequent.  Gas  is  sold  in  New  Bed 
ford  at  85  cents  per  1000  cu.  ft. ;  and  it  is  an  uncertain  matter 
in  the  community  at  present  what  the  opinion  of  the  public 
will  be  concerning  the  increased  first  cost  of  a  lamp  like  the 
tungsten.  The  company  is  not  opposed  to  the  tungsten  lamp, 
but  its  local  conditions  emphasize  the  need  of  wider  apprecia¬ 
tion  among  consumers  of  the  fact  that  a  lamp  costing  a  notice¬ 
able  sum  at  first  may  be  the  cheapest  to  operate  in  the  long  run. 

One  of  the  largest  manufacturers  of  multiple  tungsten  lamps 
that  furnishes  supplies  to  New  England  estimates  that  breakages 
average  about  one-half  of  i  per  cent,  and  considers  from  5  to  10 
per  cent  a  fair  allowance  for  transportation,  breakage  in  transit 
and  on  the  premises  where  the  lamp  is  installed,  short  life  in 
sockets  and  mishandling.  Immediate  delivery  can  now  be  made 
in  large  or  small  quantities,  and  the  recent  difficulties  in  obtain¬ 
ing  the  tungsten  lamp  at  short  notice  have  been  overcome.  An 
average  life  of  1200  hours  can  be  expected,  with  a  guarantee  of 
8oo  on  the  multiples  and  1200  with  series  lamps.  The  list  prices 
of  the  multiple  lamps  are  $1.55  for  the  40- watt,  $1.82  for  the 
60-watt,  $2.10  for  the  lOO-watt,  and  $4.20  for  a  new  2S0-watt 
lamp  which  will  have  a  superior  life  record,  according  to  in 
dications.  A -20  per  cent  discount  can  be  obtained  on  lots  of 
10,000.  Prismatic  shades  are  standard  for  use  with  tungsten 
lamps  throughout  New  England.  The  cost  of  a  loo-watt  lamp 
of  a  10,000  order  when  installed  for  average  New  England 
conditions  would  be  as  follows : 


Prismatic  bowl  shade  and  holder . $0.78 

Lamp  .  1.68 

Receptacle  .  0.22 

Transportation  .  0.07 

Lamp  in  ceiling,  total . $2-75 


One  manufacturer  recently  arranged  with  several  central 
stations  to  hire  solicitors  to  introduce  the  tungsten  lamp  in  the 
same  way  that  the  Nernst  lamp  was  introduced  among  the  cen¬ 
tral  stations  a  few  years  ago. 

Thus  far  the  tungsten  lamp  has  not  been  extensively  installed 
outside  of  mercantile  establishments,  but  there  is  no  doubt  that 
its  influence  will  be  felt  in  factory  lighting  problems.  A  mill 
in  Fitchburg,  Mass.,  is  now  being  equipped  with  250  lOO-watt 
tungsten  lamps,  and  as  this  plant  has  a  large  number  of  looms, 
the  lamps  are  being  hung  on  cords  suspended  by  springs  to  take 
up  the  vibration.  The  Norwood  Press,  in  Norwood,  Mass., 
has  been  lighted  by  100  lOO-watt  tungstens  since  January,  and 
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there  have  been  only  three  burnouts.  It  has  recently  been  de¬ 
cided  by  the  Boston  &  Maine  Railroad  to  light  the  North 
Station  in  Boston  by  tungsten  lamps,  replacing  500-watt  arc 
lamps.  These  lamps  will  be  supplemented  by  tantalums  in 
places  where  smaller  lighting  units  are  needed;  in  the  train- 
shed,  yards  and  headhouse  about  2000  lamps  will  be  required, 
partly  in  loo-watt  tungstens  and  partly  in  25-cp,  50-watt  tanta¬ 
lums.  The  tungstens  for  lighting  the  train  platforms  will  be 
located  about  12  ft.  above  the  walkway,  according  to  present 
plans. 

Practice  in  New  England  in  connection  with  the  tungsten 
lamp  exhibits  a  tendency  away  from  exposed  filaments,  except  • 
in  concealed  window  lighting.  In  the  best  illuminating  prac¬ 
tice  with  tungsten  lamps  'in  New  England  the  following  points 
are  recommended : 

Bowl- frosted  lamps  to  be  used  in  all  cases  where  filaments 
would  otherwise  be  exposed  to  view.  Clear  lamps  can  be  used 
in  show  windows  where  lamps  are  so  high  as  to  be  out  of 
sight. 

Tungsten  lamps  should  not  be  installed  with  key  or  pull  sock¬ 
ets,  as  this  increases  breakage. 

In  some  parts  of  New  England  the  Holophane  cluster  of  five 
lOO-watt  unit  has  met  with  favor,  notably  in  office  light¬ 
ing. 

The  new  “Luxoliers”  have  lately  come  to  the  front  in  New 
England,  in  units  of  from  one  to  six  lamps,  particularly  with 
reference  to  installations  where  the  artistic  appearance  of  the 
fixtures  counts  highly.  The  Lu.\olicr  distribution  as  a  unit  is 
similar  to  the  distribution  of  the  bowl  type  of  prismatic  reflector, 
and  the  economy  of  operation  is  much  better  than  an  equivalent 
installation  of  carbon  lamps  or  gas  clusters. 

Central-station  solicitors  in  the  best  operated  companies  in 
New  England  have  paid  considerable  attention  to  the  collec¬ 
tion  of  data  useful  in  enabling  them  to  recommend  the  proper 
lamps  and  shades  in  lighting  installations.  Both  the  General 
Electric  and  the  Holophane  companies  have  printed  numerous 
comparative  cost  data  and  curves  of  candle-power  distribution 
for  different  styles  of  lamps  and  reflectors.  In  blue-print  form, 
such  information  filed  in  a  loose  leaf  book  serves  a  valuable 
purpose. 

Among  the  data  used  by  the  Boston  Edison  Company  in  the 
Hint  Book  for  its  agents  is  the  following  table  of  comparative 
costs : 


Comparative  Cost  of  Using  Tungsten  loo-Watt  Incandescent  Against 
Four  Mantle  Gas  Clusters  Consuming  16  Cu.  Ft.  of  Gas 
Per  Hour  at  80  Cents  Per  1000  Cu.  Ft. 


313  days. 

' - 

- Tungsten. - 

Net 

'  -Ga 

Fixed  Chg. 

s  cluster.— 

- ' 

hours  Fixed 
per  day.  charge. 

Energy. 

Lamp 

renewals. 

per 

annum. 

Mainte¬ 

nance. 

Gas. 

Total. 

2 

$6.00 

$313 

$0.98 

$10.11 

$7.00 

$8.01 

$15.21 

3 

6.00 

4.70 

1.48 

12.18 

7.20 

12.02 

19.22 

4 

6.00 

6.26 

1-97 

14.23 

7.20 

16.03 

2323 

s 

6.00 

7.83 

2.46 

16.29 

7.20 

20.03 

27-23 

6 

6.00 

9-39 

2-95 

18.34 

7.20 

24.04 

31-24 

7 

6.00 

10.96 

3-44 

20.40 

7.20 

28.04 

35-24 

8 

6.00 

IZ.S2 

3.94 

22.46 

7.20 

32.0s 

39-25 

Mr.  H.  W.  Moses,  formerly  connected  with  the  Chelsea  Gas 
Light  Company,  has  stated  that  the  results  of  many  tests  made 
l)y  him  showed  that  the  consumption  of  a  four-mantle  gas 
cluster  is  from  16  to  24  cu.  ft.  of  gas  per  hour.  To  be  very 
conservative  the  above  comparison  has  been  made  on  an  esti¬ 
mated  consumption  of  16  cu.  ft. 

The  Edison  Company  uses  the  following  simple  rules  for  lay¬ 
ing  out  installations  of  tungsten  and  other  incandescent  lamps 
equipped  with  prismatic  reflectors : 

Approximately  uniform  illumination  will  be  obtained  if  the 
distance  between  outlets  is  twice  the  height  of  the  lamps  above 
the  plane  to  be  illuminated.  The  average  value  of  the  illumina¬ 
tion  in  foot-candles  obtained  with  this  arrangement  can  be  de¬ 
termined  in  the  case  of  tungsten  lamps  by  dividing  the  watts 
per  outlet  by  the  square  of  the  height  above  the  plane.  Thus, 
with  a  loo-watt  tungsten  lamp  at  each  outlet  10  ft.  above  the 
plane,  the  illumination  will  be  one  foot-candle.  The  formula 
is  as  follows : 


Foot  candles  = 


Watts  per  Outlet 
Square  of  Height 


For  other  types  of.  incandescent  lamps  the  same  formula  can 
be  used  for  the  work  if  the  result  is  reduced  as  follows : 

Per  cent  of  tungsten. 


Tantalum  . 

Graphitized  .  5» 

j.  I -watt  carbon .  40 

j. 5-watt  carbon .  36 


Example:  With  one  lOO-watt  graphitized  filament  lamp  at 
each  outlet,  6  ft.  above  the  plane,  divide  100  by  36,  giving  2.8, 
50  per  cent  of  which  is  1.4  foot-candles  as  the  illumination  on 
the  plane. 

So  far  there  have  been  no  applications  of  the  25-watt  tung¬ 
sten  lamp  in  New  England,  as  the  lamp  is  not  yet  commer¬ 
cially  available.  There  is  little  doubt  that  when  this  lamp  ap¬ 
pears  it  will  be  extensively  installed  and  will  have  a  marked 
effect  on  gas  competition.  The  design  of  a  suitable  line  of 
shades  will  follow  necessarily.  According  to  opinions  in  some 
quarters,  there  is  need  of  new  designs  of  artistic  shades  for 
ornamental  residential  service  in  connection  with  the  introduc¬ 
tion  of  the  smaller  sizes  of  tungsten  units.  These  will  pre¬ 
sumably  be  available  as  soon  as  the  lamps  are  introduced. 
point  to  be  remembered,  however,  is  that  the  average  house¬ 
wife  cares  a  hundred  times  as  much  for  beauty  as  for  efficiency 
in  lighting  fixtures,  and  that  residential  illumination  calls  for  a 
combination  of  light  and  shadow  to  be  most  satisfactory  and 
effective.  There  will  undoubtedly  be  a  strong  demand  in  New 
England  for  new  shades  in  the  use  of  the  25-watt  tungsten 
lamp  which  can  be  applied  successfully  to  the  existing  costly 
fixtures  which  are  still  in  service  in  many  households.  These 
and  the  problems  of  the  industrial  use  of  tungsten  lamps  are 
largely  questions  of  detail  and  cost,  for  the  success  of  the  lamp 
itself  having  been  demonstrated,  fittings  will  continue  to  be 
produced  to  meet  the  requirements  of  the  best  illuminating 
engineering  practice. 


DISCUSSION  ON  TUNGSTEN  LAMPS  AT  MICHIGAN  CONVENTION. 

At  the  convention  of  the  Michigan  Electric  Association,  at 
Grand  Rapids,  Aug.  18  to  20,  an  interesting  discussion  came  up 
in  connection  with  tungsten  lamps  and  the  possibility  of  flat 
rates  for  small  residence  customers.  Mr.  A.  C.  Marshall,  of 
Port  Huron,  Mich.,  suggested  that  it  might  be  feasible  to  take 
small  residences  and  workingmen’s  cottages  at  a  flat  rate  of  a 
certain  amount  per  month  and  use,  instead  of  a  meter,  a  con 
troller  or  regulator  which  would  flicker  the  light  when  more 
than  the  contracted  amount  of  current  was  called  for.  The 


Hours  use  per  Day 

l.NCOME  FROM  TUNGSTEN  LAMPS  ON  METER  AND  FLAT  RATES. 

fixed  charges  on  the  investment  necessary  in  connection  with 
an  ordinary  residence  service  are  so  high  that  they  stand  in  the 
way  of  getting  the  very  small  residences  on  central-station 
service.  He  showed  by  a  set  of  curves  that  under  a  certain  set 
of  commonly  prevailing  conditions  a  higher  rate  per  kw-hour 
would  be  earned  on  a  fiat  rate  than  on  a  meter  rate,  if  the  con¬ 
sumer  used  his  contracted  load  less  than  8^  hours  per  day. 
These  curves  are  shown  herewith.  On  this  sheet  the  curve 
numbered  i  indicates  the  number  of  cents  per  kw-hour  which 
the  company  would  receive  with  a  various  number  of  hours 
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use  per  day  of  an  installation  paying  a  flat  rate  of  i  cent  per 
month  per  watt  of  capacity  contracted  for.  Curve  2  shows  the 
rate  which  would  be  paid  by  a  consumer  paying  the  Detroit 
rate  of  i6  cents  per  kw-hour  for  the  first  30  hours  used  of  his 
maximum  demand  plus  4  cents  per  kw-hour  for  the  next  90 
hours’  use,  plus  2  cents  per  kw-hour  for  the  balance,  with  a 
10  per  cent  discount.  Curve  3  shows  the  rate  which  would 
be  paid  by  the  consumer  for  lighting  under  a  readiness-to-serve 
charge  of  $4.50  per  kilowdtt  installed,  plus  1  cent  per  kw-hour, 
less  10  per  cent  discount.  If  such  a  flat  rate  were  put  into 
effect  the  company  would  lose  nothing  over  the  prevailing 
Detroit  rate,  unless  the  entire  installation  contracted  for  were 
used  less  than  hours  per  day. 

Mr.  Marshall  said  that  he  had  talked  with  a  number  of 
owners  of  small  houses  to  get  their  ideas  as  to  the  maximum 
number  of  lamps  which  they  would  consider  necessary  for 
satisfactory  service  under  a  flat  rate  limited  with  a  controller. 
He  found  that  this  was  surprisingly  small,  and  that  the  equiva¬ 
lent  of  160  watts  in  lamps  turned  on  at  one  time  would  answer 
the  requirements  in  most  cases.  Curve  5  shows  the  monthly 
income  for  a  contracted  installation  of  160  watts  calculated  on 
the  same  schedule  of  rates  as  Curve  3.  Curve  4  shows  the 
monthly  income  of  Curve  2.  Straight  line  6,  of  course,  repre¬ 
sents  the  monthly  income  with  the  flat  rate. 

Mr.  Alex.  Dow,  of  Detroit,  taking  up  this  discussion  of  flat 
rates  for  small  residences,  said  that  it  had  been  an  old  fad  of 
his  to  do  all  the  residence  lighting  in  any  town.  Small  resi¬ 
dence  customers  cost  a  central  station  like  that  at  Detroit  about 
$40  each,  to  connect  up  for  service.  This  includes  the  service 
wires,  transformer  capacity,  meter,  lamps  and  labor.  He  was 
coming  to  believe  that  the  fixed  charges  on  the  investment 
necessary  to  connect  up  small  residences  would  soon  become  a 
barrier  to  the  growth  of  the  business  unless  some  way  of  re¬ 
ducing  this  investment  could  be  found.  He  thought  this  ques¬ 
tion  of  contracting  with  a  small  residence  customer  for  a  cer¬ 
tain  capacity  at  a  flat  rate  per  month  and  putting  in  a  controller 
or  regulator  to  prevent  this  capacity  being  exceeded  worth 
serious  consideration.  This  plan  would  not  only  mean  the 
substitution  of  an  inexpensive  regulator  for  an  expensive 
meter,  but  would  keep  down  a  customer’s  maximum  demand, 
so  that  less  transformer  and  line  capacity  would  be  needed  to 
serve  him.  He  figured  that  a  residence  meter  in  place  costs  a 
company  about  $15,  including  the  handling,  testing  and  setting. 

A  lamp-dimming  or  flickering  device  should  be  set  up  in  a 
residence  for  about  one-half  that.  He  also  suggested  the  pos¬ 
sibility  of  cheaper  methods  of  running  service  wires.  To  pre¬ 
vent  the  consumer  leaving  lamps  turned  on  when  not  needed, 
the  consumer  would  have  to  furnish  his  own  tungsten  lamps 
and  the  price  of  these  would  be  an  incentive  to  turn  off  when 
not  needed. 

Mr.  George  D.  Westover  said  that  while  $40  might  repre¬ 
sent  the  cost  in  connecting  up  a  service  in  the  city  of  Detroit,  it 
was  not  representative  in  small  towns.  He  had,  out  of  658 
customers,  about  330  which  were  laboring  men’s  cottages.  For 
this  class  of  work  No.  10  primary  wire  was  used.  One  20-light 
transformer,  costing  $21.50,  would  serve  one  block  in  which 
there  would  be  from  6  to  10  customers.  No.  10  service  wire 
was  used.  About  6  lb.  of  this  wire  would  be  required  for  a 
residence.  The  total  cost  would  be  from  $18  to  $23  per  cus¬ 
tomer.  Conditions  in  small  towns  were  not  like  those  in  large 
cities.  Two  hundred  and  fifty  of  his  customers  had  electric 
flatirons. 

REPORT  AT  OHIO  CONVENTION  ON  CENTRAL-STATION  EXPERIENCE 
WITH  TUNGSTEN  LAMPS. 

The  president  of  the  Ohio  Electric  Light  .\ssociation  early 
in  the  spring  asked  the  members  of  the  association  to  report 
their  experience  with  the  tungsten  lamp,  and  a  digest  of  the- 
reports  received,  as  edited  by  Mr.  D.  L.  Gaskill,  secretary  of 
the  association,  was  presented  last  week  at  the  Put-in-Bay 
annual  convention  of  the  body.  Following  is  given  a  synopsis 
of  the  reports : 

station  located  in  a  city  of  approximately  125.000  inhabi¬ 


tants  reported  that  it  has  found  the  lOO-watt  tungsten  lamp 
extremely  satisfactory,  particularly  for  competing  with  gas 
and  gasoline  arc  lamps.  The  only  difficulty  has  been  in  the 
blackening  of  the  latnps  after  they  burn  from  50  to  150  hours. 
This,  however,  has  been  corrected  at  the  factory.  The  frosted 
tip  lamp  has  an  advantage  over  the  clear  tip  in  some  cases  and 
about  an  equal  number  of  each  is  used.  The  type  of  shades 
used  with  the  tungsten  lamp  is  of  great  importance.  The 
average  breakage  from  all  sources,  including  handling,  prema¬ 
ture  burn-outs,  etc.,  was  about  8  per  cent  of  the  total  number 
of  lamps  handled,  which  number  is  900  lamps.  Up  to  the  present 
time  the  station  has  not  thought  well  of  the  40-  and  60-watt 
lamps  and  have  preferred  to  let  other  companies  experiment 
with  these.  However,  a  point  is  gradually  reaching  where 
the  40-  and  60-watt  lamps  will  be  a  success,  and  during  the 
coming  six  months  the  station  will  gradually  take  them  on 
its  circuits  in  limited  quantities.  It  does  not  rent  the  tungsten 
lamps,  but  sells  them  outright  and  also  sells  renewals. 

A  station  located  in  a  city  of  approximately  12,000  inhabitants 
reported  that  it  has  found  the  tungsten  lamp  a  good  thing  to 
compete  with  gas  or  gasoline  plants.  Some  of  the  earlier 
tungsten  lamps  blackened  a  little,  but  this  does  not  seem  to 
interfere  with  the  quality  of  the  light.  As  to  life,  the  lamps 
are  something  extraordinary.  In  four  months’  time  none  has 
burned  out,  although  there  have  been  a  few  breakages  from  rough 
handling.  The  best  policy  is  to  insist  on  putting  up  the  lamp 
to  see  that  it  is  installed  properly  and  not  be  subject  to  vibra¬ 
tion.  Fifty  4-amp  series  lamps  have  been  on  a  magnetite  arc 
circuit  now  for  four  months  without  a  single  breakage.  The 
belief  is  expressed  that  the  series  tungsten  will  last  three  times 
as  long  as  a  similar  Gem  series  lamp,  and  a  multiple  tungsten 
ought  to  last  twice  as  long  as  a  multiple  carbon  lamp.  Up 
to  the  present  time  no  diminution  in  candle-power  with  life 
has  been  noticed.  The  tungsten  lamp  has  only  the  disadvantage 
of  its  present  high  price  and  the  difficulty  of  adapting  it  to 
lighting  fixtures  now  in  use.  It  positively  will  not  give  satis¬ 
factory  results  unless  installed  in  a  vertical  position  on  a  lamp 
or  drop,  or  on  a  fixture  suspended  with  a  chain,  so  as  to  be 
flexible,  or  in  some  location  where  there  is  no  vibration ;  a 
stiff  fixture  can  be  used,  provided  the  socket  points  straight 
downward. 

All  frosted  tip  lamps  have  been  used,  and  it  is  believed  that 
the  6o-  and  lOO-watt  sizes  are  most  desirable  to  introduce.  The 
filament  is  too  delicate  in  the  40-watt  size,  although  a  number 
are  in  satisfactory  use.  When  the  tungsten  lamp  becomes 
cheaper  in  price  it  ought  to  give  a  great  impetus  to  the  electric 
light  business. 

A  station  located  in  a  town  of  approximately  4000  inhabitants 
reported  that  it  had  been  using  60-  and  40-watt  lamps  since  the 
first  of  the  year  and  is  now  using  a  few  lOO-watt  lamps ;  they 
have  been  found  very  economical  and  are  bound  to  be  the 
future  lamp.  There  have  been  six  broken  lamps  out  of  five 
cases,  and  three  lamps  have  burned  out.  The  lamps  are  in¬ 
stalled  with  pendant  switches,  which  prevent  any  jar  to  the 
lamp.  Three  business  places  that  were  using  gasoline  for 
lighting  are  now  using  tungstens,  and  the  company  is  looking' 
forward  to  the  time  when  it  can  drive  all  of  the  gasoline 
plants  out  of  business.  Consumers  are  charged  the  difference 
between  the  price  of  a  tungsten  and  a  carbon  filament  lamp 
and  are  glad  to  pay  the  difference,  which  is  more  than  balanced 
in  reduction  of  the  amount  of  current  consumed,  aside  from 
the  nice,  clear  white  light. 

A  station  located  in  a  city  of  approximately  40,000  inhabitants 
has  at  present  installed  about  500  tungsten  lamps  of  the  40,  60 
and  lOO-watt  sizes.  In  the  month  of  May  it  put  out  75  700- 
watt,  30  40-watt  and  34  60-watt  lamps,  and  had  to  replace  ii 
of  the  loo-watt  inside  of  10  days  after  they  were  installed,  due 
to  burning;  4  of  the  40-watt  and  3  of  the  60-watt.  Out  of  a 
shipment  of  200  lamps  13  were  received  broken.  Frosted  tip 
lamps  are  used  altogether  in  the  loo-watt  size  and  in  the  40 
and  60-watt,  according  to  the  circumstances  surrounding  the 
place  in  which  they  are  used.  It  has  been  able  to  replace  a 
great  many  gas  arcs  with  the  loo-watt  lamps,  and  which  give 
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entire  satisfaction  to  customers,  both  in  the  quality  of  the  light 
and  the  cost.  The  tungsten  lamp  has  been  of  much  benefit  in 
securing  business  that  could  not  be  reached  before. 

A  station  located  in  a  city  of  approximately  150,000  inhabi¬ 
tants  has  not  as  yet  taken  up  the  tungsten  lamp  proposition, 
except  to  encourage  local  dealers  to  sell  the  lamps.  It  handles 
these  lamps  for  5  per  cent  over  cost,  having  them  shipped 
directly  to  the  local  dealer,  who  assumes  all  loss  on  account  of 
breakage,  etc.  The  only  experience  with  this  lamp  was  with 
a  lot  of  25  loo-watt  lamps  sent  by  the  factory  to  use  for 
photographs,  of  which  several  are  used  on  the  company’s 
property,  and,  with  one  or  two  exceptions,  they  seem  to  give 
the  proper  light.  Three  or  four  customers  use  the  tungsten 
lamp  exclusively,  and  they  are  apparently  satisfied;  they  pur¬ 
chased  them  of  the  supply  dealers.  The  lamp  will  eventually 
put  an  end  to  free  renewals,  the  light  companies  furnishing 
current  only,  the  lamps  being  purchased  from  the  dealers. 

A  station  located  in  a  city  of  about  8000  inhabitants  also 
allows  supply,  houses  to  handle  the  tungsten  lamp.  They 
handled  a  few  when  they  were  first  introduced,  but  had  trouble 
with  short  life,  the  result  being  that  the  customers  that  were 
furnished  were  dissatisfied  and  expected  a  rebate  from  the 
company.  Consumers  seem  to  be  willing  to  purchase  from 
supply  houses  without  any  guarantee,  but  when  purchasing 
from  the  company  expect  results  to  be  satisfactory  and  life 
guaranteed. 

A  station  located  in  a  town  of  about  4000  inhabitants  reports 
that  it  has  used  the  tungsten  lamp  but  a  short  while  and  find 
it  to  be  very  economical  and  that  the  quality  of  light  seemingly 
improves  with  the  age  of  the  lamp.  No  blackening  has  as  yet 
developed  and  no  breakage.  Neither  the  consumers  nor  the 
company  can  find  any  defect  in  the  lamps  to  complain  of. 

A  report  from  a  wiring  contracting  firm  stated  that  the 
tungsten  lamp  makes  work  easier  to  procure,  and  that  breakage 
in  shipments  has  been  reduced  to  a  point  equal  with  the  carbon 
lamp. 

A  station  located  in  a  city  of  approximately  8000  inhabitants 
has  now  installed  three  standard  packages  of  tungsten  lamps, 
and,  aside  from  the  price  and  life  of  these  lamps,  it  has  been 
found  a  very  valuable  help  in  getting  new  business  and  in  dis¬ 
placing  gas  and  gasoline  competition.  All  of  the  lamps  are 
installed  with  shades  and  in  vertical  position,  operated  by  either 
wall  or  pendant  switches.  A  trial  of  one  lamp  turned  on  and 
off  at  the  socket  showed  that  such  an  installation  would  not 
stand  the  jar.  The  quality  of  the  light  is  exceptionally  good 
and  satisfactory  to  the  consumers.  The  efficiency  of  the  lam^ 
is  fully  equal  to  the  claims  of  the  manufacturers,  and  tfe 
breakage  in  shipment  has  been  very  small ;  out  of  three 
standard  packages  there  were  but  three  lamps  broken,  one  of 
these  being  replaced  by  the  manufacturer.  The  clear  globe  has 
an  advantage  over  the  frosted  tip  for  store  lighting.  No  effort 
has  been  made  to  introduce  the  tungsten  lamp  for  residence 
lighting.  The  principal  trouble  encountered  has  been  with  the 
life  of  the  lamp  and  price.  The  claims  of  the  manufacturers 
as  to  life  have  not  been  realized,  and,  while  the  time  has  been 
too  short  to  give  full  statistics  upon  this  point,  the  company’s 
experience  has  been  such  as  to  warrant  reducing  by  half  the 
claim  of  the  manufacturers  as  to  the  number  of  hours  of 
normal  life.  Some  installations  are  placed  on  a  rental  basis, 
the  company  giving  the  consumer  the  privilege  of  buying  the 
lamps  outright  at  a  price  of  10  per  cent  off  list,  or  of  paying  a 
rental  of  25  cents  per  month  for  each  60-  or  loo-watt  lamp,  and 
20  cents  per  month  for  each  40-watt  lamp  installed;  the  com¬ 
pany  taking  care  of  the  lamps  and  furnishing  the  renewals 
under  this  rental.  About  half  of  the  installations  have  been 
by  purchase  and  about  half  on  the  rental  basis. 

The  conclusions  from  the  foregoing  reports  were  presented 
to  the  association  as  follows : 

I.  That  the  tungsten  lamp  has  been  in  use  too  short  a  time 
to  judge  fully  as  to  its  adaptability  for  general  use.  2.  That 
the  price  as  now  charged  is  exorbitant  and  will  prevent  its 
coming  into  general  use  unless  reduced.  3.  That  the  life  of 
the  lamp  is  shorter  than  that  claimed  by  the  manufacturers,  or 


that  it  does  not  permit  of  a  wide  range  of  conditions  such  as 
must  be  met  by  any  lamp  in  general  use.  4.  That  the  brilliancy 
and  eeaoomy  of  the  lamp  are  particularly  good.  5.  That,  while 
fragile,  it  has  borne  shipping  with  fairly  good  results.  6.  That 
discoloring  of  the  lamps  has  not  been  bad,  nor  has  such  change 
affected  the  quality  of  the  light.  7.  That  it  is  a  valuable  adjunct 
in  meeting  competition,  and  where  installed  in  the  proper 
manner,  which  must  be  vertical,  it  gives  excellent  results,  from 
the  illuminating  standpoint.  8.  That  the  larger  units  as  now 
made  are  the  more  desirable.  9.  That  until  the  price  is  re¬ 
duced  the  most  satisfactory  method  of  disposing  o^l'  them  to 
the  consumers  is  through  the  supply  houses. 

Hydro-EIcctric  Station  Operating  Without 
Attendant. 

By  M.  a.  Hicks. 

A  small  hydro-electric  station  now  in  successful  use  at  Hart- 
land,  Vt.,  for  furnishing  energy  to  lamps  for  private  lighting 
service  is  of  more  than  ordinary  interest  on  account  of  the 
conditions  under  which  it  is  operated.  The  plant  has  been  so 
designed  and  constructed  that  it  carries  its  load  throughout  each 
night  without  an  attendant. 

The  power  house  is  located  near  the  head  of  a  wild  gorge  on 
Lull’s  Brook,  so  called,  and  on  the  site  of  an  old  woolen  mill 
burned  some  years  ago.  The  stream  affords  an  average  flow 
of  from  1500  cu.  ft.  to  2000  cu.  ft.  of  water  per  minute  except 
during  periods  of  drought;  in  plunging  through  the  gorge 
spoken  of  it  falls  150  ft.  in  a  distance  of  2000  ft.  There  are 
five  dams  in  place  within  that  distance,  only  three  of  which 
are  used  at  present  for  industrial  purposes. 


FIG.  I. — POWER  HOUSE  AS  SEEN  FROM  ABOVE  DAM. 


The  old  dam  and  penstock  already  in  place  at  the  woolen 
mill  site  afforded  an  effective  ^fall  of  about  20  ft.,  but  the  reser¬ 
voir  volume  was  very  small.  ’  The  problem  confronting  the  de¬ 
signer  of  the  electric  plant  was  so  to  utilize  the  existing  equip¬ 
ment  as  to  keep  the  first  cost  at  the  lowest  possible  limit,  while 
providing  efficient  automatic  regulation  and  thus  doing  away 
with  the  necessity  of  an  attendant  except  for  a  short  time  at 
night  and  in  the  morning. 

A  careful  study  of  the  situation  showed  that  a  two-wire  sys¬ 
tem  using  250-volt  lamps  would  best  meet  the  conditions  named, 
including  the  delivery  of  energy  an  average  distance  of  about 
2000  ft.  each  way  from  the  power  plant,  because  it  gave  the 
simplest  possible  outfit  at  the  generating  station  and  a  minimum 
cost  for  transmission. 

Accordingly  there  was  selected  a  250-volt  moderate-speed  di¬ 
rect-current  generator  of  the  belted  type.  The  power  to  drive 
it  is  derived  from  a  horizontal  turbine  specially  designed  for 
high  efficiency  at  fractional  gate  openings.  It  is  fitted  with 
ring  oil-bearings  of  the  dynamo  type,  and  mounted  upon  steel 
channel  beams,  and  has  a  draft  tube  6  ft.  long.  It  is  rated  to 
use  about  600  cu.  ft.  of  water  per  minute  under  the  head  named. 
The  torque  is  transmitted  from  the  turbine  to  the  generator  by 
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FIG.  3. — INTF.R10R  OF  GENF.RATOR  ROOM,  SHOWING  SIMPLICITY  OF 
EQUIPMENT. 

The  action  of  the  motor  is  controlled  liy  a  relay  or  contact¬ 
ing  voltmeter  mounted  upon  a  post  at  the  left  of  the  switch- 
l)oard.  The  working  parts  are  mounted  on  a  slate  base  that 
forms  the  back  of  the  cabinet,  which  i.s  lined  with  asbestos 
board  and  has  a  glass  door  to  permit  easy  inspection  and  ad- 


C.  Arthur  Sturtevant  is  due  much  credit  for  the  successful 
operation  of  the  plant.  The  writer  wishes  to  acknowledge  his 
obligations  to  Mr.  Sturtevant  for  the  faithful  care  given  to  the 
plant  at  all  times,  and  to  Mr.  E.  A.  English  for  assistance  ren¬ 
dered  in  building  the  automatic  relay. 


justment  of  the  parts.  Lamps  at  the  top  of  the  cabinet  act  as  a 
compensating  resistance  to  the  winding  of  the  double-pole  elec¬ 
tromagnet  lliat  controls  the  cari^cn  contactor,  which  is  the  neu¬ 
tral  of  a  three-wire  system  to  which  the  motor  connects  through 
the  resistance  lamps  located  under  the  shelf  upon  which  it 
stands.  Being  in  series  across  the  circuit  these  lamps  are  oper¬ 
ated  a.  a  low  voltage  except  when  the  motor  is  running,  when 
two  of  them  are  short-circuited  and  the  remaining  two  operate 
at  full  voltage,  which  is  only  for  a  few  seconds  a.  most  at  any 
one  time,  and  often  only  enough  to  give  a  part  revolution  to  the 
worm  shaft.  Hence  it  will  be  seen  that  there  are  no  parts  in 
motion  except  momentarily  when  correcting  the  voltage  to 
meet  some  change  of  load. 

.  The  plan  of  operation  is  analogous  to  that  of  a  Pelton  water- 
wheel-driven  generator  with  a  hand-operated  needle  valve  to 
gage  the  water  supply  to  the  maximum  load  for  any  given 
period  of  time,  a  deflecting  nozzle,  handled  by  a  speed-regulating 
governor,  being  used  to  control  the  voltage;  only  in  this  case, 
after  opening  the  water-wheel  gates  for  a  maximum  load  for 
any  given  period  of  time,  the  speed  is  allowed  to  fluctuate  with 
the  load,  while  the  voltage  is  kept  practically  constant  by  means 
of  the  regulator  just  described. 

In  practice  it  has  been  found  best  to  set  the  wheel  gates  at 
such  position  as  to  leave  the  rheostat  contact-arm  at  the  half¬ 
way  point  from  the  stop  pin.  Then  there  is  reserve  power  for 
extra  load  if  such  be  thrown  on,  and  in  case  a  part  be  throwm  off 
the  speed  will  not  greatly  increase. 

Having  adjusted  the  wheel  gates,  as  described,  the  power 
bouse  is  locked  and  the  sleepless  watchman  in  the  relay  box  is 
left  on  guard,  often  all  night,  and  seldom  less  than  three  hours, 
unless  the  forebay  rack  has  to  be  raked  free  of  ice  or  rubbish. 

The  original  plan  contemplated  the  use  of  a  wire  rope  con¬ 
nection  from  the  waterwheel  gates  to  the  bedroom  of  the  en¬ 
gineer  400  ft.  away,  so  that  he  could  adjust  the  gates  without 
visiting  the  wheel-house.  However,  it  was  not  found  neces¬ 
sary  to  adopt  this  plan.  A  tell-tale  voltmeter  in  the  bedroom 
was  found  to  indicate  the  conditions  at  the  station  at  all 
times.  This  instrument  was  not  dead-beat  and  in  case  of  any 
unevenness  of  motion  by  action  of  the  belt  caused  the  racing 
of  the  waterwheels  through  the  loss  of  load  the  needle  vibrated 
considerably,  although  the  voltage  was  normal.  When  con¬ 
sidered  necessary  the  engineer  would  visit  the  power  house 
and  adjust  the  wheel-gates. 

The  above-described  plant  was  designed  and  constructed  by 
the  writer  for  Mr.  A.  A.  Martin  in  1905.  To  the  late  Mr. 
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an  8-in.  belt  fjom  a  40-in.  steel  pulley  on  the  wheel  shaft. 

The  power  house  was  erected  on  the  foundation  walls  of  the 
old  woolen-mill  wheel  pit  and  is  18  ft.  wide  by  18  ft.  long,  with 
g-ft.  posts.  There  is  a  tower  5  ft.  x  5  ft.  which  rises  9  ft. 
above  the  ceiling  of  the  generator  room  and  affords  an  outlet 


FIG.  2. — VIEW  OF  POWFTt  HOUSE,  SHOWING  TOWER  FOR  TRANSMISSION- 

LINES. 


for  t|ie  transmission  lines,  lights  the  space  in  the  rear  of  the 
switchboard  and  ventilation  to  the  room.  The  lightning 

arresters  arcialsdi  iiif^falled  in  the  tower;  they  are  grounded  to 
the  steel  beams,49^>‘t|ie*  water-wheel  structure.  ' 

Instead  of^  ui^l^  a>  costly  speed-regulating  governor  for  the 
water  wheel  it  waS  decided  to  build  a  special  voltage  regulator 
on  the  switchboard 'and  control  the  e.m.f.  by  varying  the  field 
strength  of  generator -in  the  usual  way.  This  result  is  accom¬ 
plished  by  means  of  a  reversible  %-hp  electric  motor  acting 
upon  a  double-plate  round-type  rheostat  through  the  medium  of 
a  worm-and-gear  and  friction-clutch  transmission,  which  acts 
upon  the  spindle  of  the  rheostat ;  the  usual  hand  wheel  is  re¬ 
tained  to  permit  "Manipulation  by  hand  when  desired. 
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FIG.  4. — VIEW  OF  SWITCHBOARD  AND  VOLTAGE  REGULATOR. 
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Application  of  Alternating  Current  for  Mov¬ 
ing-Picture  Machines. 

An  interesting  development  in  the  application  of  alternating 
current  to  moving-picture  apparatus  is  noted  by  Mr.  T.  I. 
Jones,  of  the  United  Electric  Light  &  Power  Company,  of  New 
York  City.  While  other  difficulties  could  be  overcome  ^  the 
use  of  this  form  of  electrical  energy,  considerable  trouble  was 
experienced  with  occasional  "black  spots”  in  the  picture.  The 
study  of  this  trouble  showed  that  the  black  spots  were  most 
noticeable  when  the  films  had  reached  a  given  speed.  This 
speed  was  found  when  the  number  of  single  pictures  passing 
in  front  of  the  arc  equaled  the  alternations  per  second  of  the 
current  supplied.  In  other  words,  at  certain  times  the  arc  was 
absolutely  out  when  the  picture  passed  in  front  of  it;  or,  if  the 
arc  was  not  actually  out,  the  difference  in  illumination  due  fo 
the  red  carbon  when  current  was  absent  and  the  incandescent 
carbon  when  current  was  present  was  sufficient  to  cause  the 
l)lack  spots  complained  of,  on  the  screen.  These  spots,  there¬ 
fore,  had  a  direct  bearing  on  the  frequency  of  the  current,  as 


HG.S.  I  AND  2. —  -MERCURY  ARC  RECTIFIERS  FOR  -MOVING-PICTURE 
MACHINES. 

it  followed  that  where  the  frequency  was  higher  the  number  of 
spots  was  less  and  where  the  frequency  was  lower  the  number 
of  spots  increased. 

Combinations  of  two  or  more  arcs  were  suggested,  also 
changes  of  frequency  of  the  current  supplied.  These  sug¬ 
gestions,  however,  simply  bettered  without  removing  the  con¬ 
dition. 

The  matter  of  mercury  rectifiers  was,  therefore,  taken 
up  with  the  engineers  of  the  United  Company,  and  in  con¬ 
junction  with  both  the  Westinghouse  and  General  Electric 
Companies  a  rectifier  was  designed  adaptable  to  moving-picture 
machines.  One  of  the  types  of  the  rectifier  designed  is  here 
shown  in  Figs,  i  and  2,  front  and  rear  views. 

One  of  the  important  features  in  the  design  was  the  starting 
apparatus,  by  means  of  which  the  act  of  closing  one  switch, 
placed  at  any  location,  and  closing  the  carbon  switch  started 
the  entire  outfit. 

The  direct  current  obtained  from  the  rectifier  removed  the 
frequency  trouble  of  black  spots,  and  the  use  of  the  trans¬ 
former  of  the  rectifier  outfit  has  a  material  advantage  over 
the  direct-current,  iio-volt  supply  in  that  it  is  not  necessary  to 
use  a  rheostat  in  series  with  the  arc  to  cut  the  voltage  from 
no  down  to  the  voltage  of  the  arc,  which  under  general  condi¬ 
tions  averages  about  55. 

The  efficiency  of  the  outfit — that  is,  the  ratio  of  the  watts 
used  at  the  arc  to  the  watts  input — is  75  per  cent,  while  com¬ 
pared  with  the  direct-current  source  of  supply,  from  iio-volt 
mains,  a  net  saving  of  over  30  per  cent  is  shown.  The  installa¬ 
tions  of  these  rectifiers,  which  have  been  in  service  on  the 
United  Company’s  mains  in  New  York  City  for  the  past  six 
months,  have  been  giving  general  satisfaction. 


Oil-Engine  Plant.  • 


Mr.  B.  H.  Gardner,  of  the  Dayton  Lighting  Company,  pre¬ 
sented  a  paper  before  the  Ohio  Electric  Light  Association  con¬ 
vention  containing  a  report  on  an  oil-engine  generating  station. 
The  equipment  of  this  station  consists  of  two  225-hp  vertical 
three-cylinder  oil  engines  directly  connected  to  i6o-kw  three- 
phase  60-cycle  alternators  and  driving  by  belt  15-kw  exciter 
generators.  The  plant  has  been  in  operation  for  about  two 
years,  during  which  time  there  has  been  no  interruption  of 
service,  while  all  of  the  repairs  have  cost  only  $215.  The 
average  monthly  energy  output  was  54,200  kw-hours ;  the  fuel 
consumption  was  112  gal.  per  kw-hour.  The  cost  of  oil  being 
3.25  cents  per  gallon,  the  fuel  cost  was  0.36  cent  per  kw-hour. 
The  labor  cost  of  three  men  to  run  the  plant  amounted  to  $240 
per  month,  or  0.44  cent  per  kw-hour. 


Producer  Gas  Plants. 


Conflicting  reports  concerning  the  operation  of  producer-gas 
plants  were  submitted  at  the  Ohio  Electric  Light  Association 
convention  at  Put-in-Bay  by  Mr.  B.  H.  Gardner,  of  the  Day- 
ton  Lighting  Company,  and  by  Mr.  B.  H.  Smith,  of  the  Lexing¬ 
ton  Electric  Lighting  Company. 

Mr.  Gardner  stated  that  a .  certain  gas-producer  plant  in¬ 
stalled  in  a  box  factory  at  Dayton,  Ohio,  has  proved  unsatis¬ 
factory  and  unreliable. 

Mr.  Smith  said  that  a  25-hp  suction  gas  producer  used  in  con¬ 
nection  with  a  loo-hp  producer-gas  engine  driving  a  17-kw 
generator  has  given'  good  service,  although  the  equipment  is  of 
an  antiquated  type.  At  an  average  load  of  10  kw  the  fuel  cost 
is  I  cent  per  kw-hour.  The  repairs  on  the  producer  have  not 
exceeded  $5  per  year.  The  up-keep  of  the  engine  costs  prob¬ 
ably  $30  per  year.  The  total  cost  of  a  kw-hour,  including  oil, 
attendance,  etc.,  is  4  cents. 


A  Turbine  Runaway. 


By  T.  J.  Walsh. 

Technical  literature  has  devoted  much  space  to  descriptions 
of  various  runaways  of  reciprocating  engines  with  their  re¬ 
sulting  damage  to  life  and  property;  but  very  little  has  been 
published  regarding  such  accidents  with  the  steam  turbines. 
An  accident  of  this  latter  class  occurred  recently  at  the  power 
station  of  the  Woonsocket  Electric  Machine  &  Power  Company 
at  Woonsocket,  R.  I.,  and  only  the  pluck  of  an  employee  pre¬ 
vented  the  complete  wreck  of  the  machine.  This  station  sup¬ 
plies  electricity  for  the  operation  of  the  electric  railway  of  the 
Rhode  Island  Company  in  the  vicinity  of  Woonsocket  and  in¬ 
cludes  two  8oo-kw,  four-stage  Curtis  turbines. 

These  machines  are  of  the  usual  vertical  type  and  are 
equipped  with  the  General  Electric  turbine  governors  with 
hydraulically-operated  valve  mechanisms,  emergency  governors 
of  the  tension  spring  type,  and  solid  wheel  disks,  and  revolve 
at  a  normal  speed  of  1500  r.p.m. 

The  runaway  occurred  in  the  afternoon  about  4  o’clock,  and 
the  machine,  at  the  time,  had  all  the  railway  load,  including  a 
three-phase,  13,200-volt  transmission  line  to  a  substation  a  few 
miles  away  and  was  operating  under  normal  load.  The  operator 
had  inspected  the  machine  an  hour  previous  to  the  occurrence 
and  found  nothing  wrong  with  the  operating  mechanism. 

The  pin  connecting  the  governor  with  the  floating  lever  lost 
its  split  pin  and  dropped  out,  allowed  the  floating  lever  to 
remain  in  its  upper  position,  and  also  tVie  pilot  valve,  thereby 
opening  the  controlling  valves  to  their  maximum  position. 
Whether  the  emergency  governor  failed  to  operate  or,  if  oper¬ 
ating,  the  throttle  failed  through  some  defect,  has  not  been 
fully  determined,  but  at  any  rate  the  machine  continued  to 
accelerate  and  when  first  noticed  it  was  vibrating  very  badly. 
Soon  a  very  loud  report  was  heard  and  by  this  time  one  of  the 
employees  had  reached  the  throttle  and  shut  off  the  steam. 
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A  superficial  examination  of  the  steam  and  electrical  parts 
showed  no  serious  ill  effects  and,  failing  to  find  the  belated  pin, 
a  new  one  was  placed  in  position.  In  the  meantime  another 
turbine  had  been  put  on  the  line  and  the  service  continued  with¬ 
out  interruption. 

The  following  day  the  machine  was  started  up  to  discover 
any  disorder  in  the  operation.  The  machine  came  up  to  speed 
as  usual ;  but  instead  of  settling  down  at  about  the  normal 
revolutions  as  indicated  on  the  speed-recording  gage  its  ac¬ 
celeration  continued  to  increase  rapidly.  This  was  considered  • 
unusual ;  but  it  was  throttled  down  and  the  vacuum  gage  ex¬ 
amined.  The  latter  showed  a  poor  vacuum  and,  as  it  failed  to 
improve,  further  examination  of  the  condenser  base  revealed 
a  bad  fracture  about  30  in.  around  and  extending  the  full 
depth  of  the  base.  This  fracture  was  on  the  side  opposite  the 
connection  to  the  surface  condenser,  passed  through  two  of  the 
bolt  holes  on  the  upper  flange  and  was  bulged  outward,  indicat¬ 
ing  an  internal  force.  A  section  of  the  casing  was  removed 
and  a  most  interesting  example  of  the  terrific  power  due  to  the 
centrifugal  force  was  disclosed.  The  first  row  of  wheel  buckets 
of  the  fourth  stage  had  been  torn  from  its  riveting  to  the  disk, 
while  the  second  row  of  wheel  buckets  had  been  thrown  com¬ 
pletely  off  the  disk  and  tightly  forced  against  the  interior  side 
of  the  condenser  base  for  its  whole  circumference,  there  being 
a  gap  between  the  broken  ends  of  about  3  ft.,  due  to  its  en¬ 
larged  diameter.  Numerous  buckets  were  lying  about  within 
the  base  and  also  on  the  nest  of  brass  tubes  in  the  condenser. 
About  a  dozen  or  more  of  the  latter  were  shattered  by  these 
flying  pieces.  This  bucket  -wheel  had  pulled  out  the  rivets 
holding  it  to  its  disk,  turned  on  the  circumferential  shoulder, 
designed  to  restrain  it  against  the  centrifugal  force,  from  a 
horizontal  to  a  vertical  position  and  was  then  thrown  off  the 
disk  in  this  vertical  position  against  the  interior  of  the  base. 
It  was  evident  that  it  was  the  bursting  of  this  wheel  which 
caused  the  loud  report  heard  previous  to  shutting  the  machine 
down.  This  also  caused  the  fracture  in  the  base.  The  first 
row  of  wheel  buckets  still  remained  intact  and  was  resting  on 
the  disk.  The  turning  of  the  second  row  of  wheel  buckets 
badly  scraped  the  under  side  of  its  intermediate  and  a  large 
piece  of  cast  iron  was  knocked  off  the  rib  on  the  inside  of  the 
base.  The  wheel  buckets  in  the  other  stages  remained  intact, 
although  loosened  from  their  riveting  in  numerous  places.  It 
w'as  apparent  that  the  machine  would  have  to  be  dissembled 
and  all  rotating  parts  tested  for  further  deformations.  This 
was  accordingly  done  and  the  shaft  was  found  to  be  slightly 
sprung,  the  fourth  stage  disk  slightly  dished  from  the  true 
plane  at  right  angles  to  the  shaft  and  it  was  necessary  to  re¬ 
move  all  the  wheel  buckets  from  their  respective  disks,  although 
the  latter  proved,  under  test,  to  be  none  the  worse.  The  emer¬ 
gency  governor  was  returned  to  the  factory  for  testing,  but 
whether  it  operated  at  the' proper  speed — 1650  r.p.m. — has  not  as 
yet  been  learned. 

The  electrical  parts,  field  structure  and  armature  were  tested 
for  short  circuits  and  abrasions  and  were  found  to  be  all  right. 
The  machine  rested  freely  upon  the  foundation  and  had  not 
shifted  from  its  position. 

Rough  calculations  showed  that  it  would  require  a  peripheral 
velocity  of  848  ft.  per  second  to  cause  the  break,  or  a  speed  of 
3200  r.p.m. 

This,  it  will  be  noted,  is  over  too  per  cent  above  normal 
speed.  The  stress  necessary  to  pull  the  rivets  through  the  rivet 
holes  without  breaking  in  tension  or  shear  and  also  tip  the  ring 
about  its  restraining  shoulder  on  the  disk  are  almost  negligible 
as  compared  with  this  tremendous  force  necessary  to  part  the 
wheel  itself. 

The  cause  of  the  very  rapid  acceleration  when  testing  the 
machine  after  the  accident  was  now  evident,  since  the  fourth 
stage  was  useless  to  keep  down  the  rotative  speed  of  the 
machine,  a  very  essential  part  of  this  type  of  turbine. 

Regarding  the  electrical  apparatus  connected  with  the  turbine 
at  the  time,  a  500-kw  rotary  converter  was  short-circuited 
across  the  brushes  on  the  alternating-current  side,  throwing 
this  machine  off  the  line.  It  was  also  noted  that  the  lightning 


arrester  in  the  high-tension  lower  had  suffered  a  severe  dis¬ 
charge  between  two  of  the  phases,  but  further  than  this  no 
serious  damage  occurred  to  the  electrical  apparatus. 

From  the  accident  it  is  evident  that,  since  all  the  rotating 
parts  of  the  turbine  are  enclosed  by  the  various  casings,  the 
dangers  of  a  runaway  are  much  reduced  over  a  similar  oc¬ 
currence  with  a  reciprocating  engine.  Were  it  not  for  this 
construction  it  can  be  seen  what  havoc  such  an  accident 
might  do. 


Some  Points  Regarding  Steam  Condensers. 

By  Geo.  W.  Martin. 

The  points  brought  out  in  this  article  may  perhaps  apply 
more  to  the  connections  to  a  condenser  than  to  the  condenser 
per  se,  yet  as  the  latter  depends  upon  them  for  its  proper  work¬ 
ing,  they  may  truly  be  considered  a  part  of  it. 

The  apparatus  shown  in  Fig.  i  consists  of  the  hot  well  of  a 
surface  condenser  with  the  hot  well  pump  connected  to  the 
bottom.  The  question  to  be  considered  here  is  the  best  location 
for  the  pump  and  the  layout  of  its  discharge  piping. 

Undoubtedly  the  best  arrangement  is  to  place  the  pump  di¬ 
rectly  under  the  hot  well,  as  sho^n  in  the  illustration.  This 


FIG.  I. — CONDENSER  EQUIPMENT  WITH  PUMP  UNDER  HOT  WELL. 

location  reduces  to  a  minimum  the  number  of  joints,  which 
should  be  absolutely  tight  to  avoid  any  possibility  of  air  leaking 
in.  Manufacturers  of  condensers  of  this  type  usually  specify 
that  for  a  vacuum  of  28  in.,  or  2  in.  absolute  pressure,  there 
should  be  a  fall  of  not  less  than  4  ft.  from  the  bottom  of  the 
hot  well  to  the  center  of  the  suction  chamber,  and  for  a  vacuum 
of  26  in.,  or  4  in.  absolute  pressure,  2j4  ft.  or  3  ft.  will  be 
sufficient. 

In  arranging  the  discharge  piping  from  the  hot  well  pump, 
the  plan  should  be  so  drawn  as  to  keep  the  pump  discharge 
chamber  full  of  water.  In  order  to  do  this  the  discharge  pipe 
should  rise  directly  after  Leaving  the  discharge  chamber  of  the 
pump  to  an  elevation  above  the  extreme  top  of  the  chamber 
This  condition  is  absolutely  necessary  in  every  case.  The  fur¬ 
ther  layout  of  the  discharge  piping  depends  on  whether  it  is  de¬ 
sired  to  discharge  into  a  tank  below  the  level  of  the  pump  or 
into  a  tank  above  the  level  of  the  discharge  chamber. 

In  the  former  case,  the  discharge  pipe  will  run  horizontally 
after  rising  above  the  discharge  chamber  and  will  then  drop 
down  to  the  tank.  The  end  of  the  pipe  should  not,  however, 
project  below  the  level  of  the  water  in  the  tank.  The  reason  for 
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this  is  that  any  air  drawn  into  the  discharge  chamber  would  be 
trapped  in  the  horizontal  run  and  prevent  the  proper  operation 
of  the  pump.  With  the  end  of  the  pipe  open  it  will  be  easy  foi 
any  air  to  be  carried  out  with  the  water. 

It  is  also  important  that  a  J/2-in.  connection  be  made  between 
the  top  of  the  discharge  chamber,  running  horizontally  to  the 
discharge  pipe,  with  a  pet  cock  placed  as  shown  in  the  illustra¬ 
tion.  The  pet  cock  remains  closed  while  the  pump  is  in  opera 
tion,  being  opened  only  to  show  whether  any  air  is  present  in  the 
discharge  chamber. 

In  the  other  case,  illustrated  in  Fig.  2,  where  the  discharge 
is  to  an  elevated  tank,  it  is  desirable  to  submerge  the  end  of  the 
pipe  so  that  it  will  always  be  sealed  and  maintain  a  continuous 
column  of  water  from  the  pump  to  the  tank.  The  tap  of  the  dis¬ 
charge  chamber  is  tapped  for  a  ^-in.  connection  to  the  top  of 
the  hot  well,  as  shown  in  the  illustration.  This  connection  has 
a  special  advantage  in  cases  where  high  steam  pressure  is  used. 
Suppose  a  slight  leak  exists  in  the  balanced  steam  valve  con 


trolling  the  speed  of  the  hot-well  pump.  The  pump  will  then 
operate  at  a  very  slow  speed  even  when  the  float  has  reached 
its  lowest  position,  when  it  is  supposed  to  shut  the  valve  and 
stop  the  operation  of  the  pump,  as  little  or  no  water  remains  in 
the  hot  well.  When  the  pump  is  running  at  this  slow  speed  the 
54-in.  air  relief  line  will  act,  not  only  as  an  air  relief  line,  but 
also  as  a  bypass  for  the  discharge  water  between  the  discharge 
chamber  and  the  hot  well.  This  prevents  the  hot  well  and  pump 
from  becoming  empty  and  also  avoids  the  necessity  of  adding 
water  to  the  hot  well  when  again  starting  operations  after  a 
shutdown.  These  connections,  however,  do  not  hold  where  the 
receiving  tank  is  below  the  pump,  but  only,  as  noted  in  the  fore¬ 
going,  where  the  tank  is  elevated  above  the  pump  discharge 
chamber  and  the  end  of  the  discharge  pipe  is  submerged  or 
sealed  in  water. 

It  may  also  be  necessary  to  make  cold-water  connection  to 
the  suction  of  the  hot-well  pump  when  no  valve  is  provided  in 
the  main  exhaust  line  between  the  engine  or  turbine  and  the 
condenser,  and  it  is  necessary  to  start  non-condensing.  Under 
these  conditions,  the  condenser,  hot-well  pump  and  all  the  water 
in  them  will  be  heated  to  the  temperature  of  the  steam  exhaust 
at  atmospheric  pressure.  When  changing  from  non-condensing 
to  condensing,  the  lowering  of  the  pressure  will  cause  excessive 
evaporation  of  the  hot  water  and  bind  the  pump,  thus  prevent¬ 
ing  the  removal  of  the  water  of  condensation  from  the  hot  well. 
To  overcome  this  the  cold-water  connection  should  be  made  to 
the  suction  pipe  close  to  the  pump,  so  that  the  hot  water  may  be 
cooled  down  to  the  temperature  of  the  vacuum. 

When  the  hot  well  and  the  hot-well  pump  are  in  place,  and 
when  all  connections  between  them  have  been  made,  the  ball 
float  A,  Fig.  I,  is  brought  down  to  within  in.  or  %  in.  of  the 


bottom  of  the  hot  well,  a  piece  of  wood  being  used  to  maintain 
the  desired  distance.  ^ 

With  the  float  in  this  position,  the  lever  B  and  the  rod  C 
should  be  manipulated  to  just  close  the  balanced  steam  valve  D. 
Then  when  the  float  is  allowed  to  touch  the  bottom  of  the  hot 
well,  the  extra  travel  will  place  a  slightly  added  pressure  on  the 
balanced  valve  and  serve  to  keep  it  tight.  In  order  to  main¬ 
tain  this  elevation,  the  set  screw  E,  which  serves  to  hold  the 
lever  B  in  position  on  the  float  spindle,  should  be  set  up  tiglit. 
As  shown  in  the  sketch,  a  brace  should  be  provided  between  the 
steam  pipe  and  the  hot  well  to  prevent  the  former  being  sprung 
and  thus  throw  the  valve  out  of  adjustment. 

The  next  operation  is  to  fill  the  float  with  water,  the  top  being 
open,  and  allow  the  water  to  overflow  into  the  hot  well.  The 
spring  F,  attached  to  the  float,  should  be  so  adjusted  that  the 
float  should  begin  to  rise  as  soon  as  the  water  in  the  hot  well 
rises  to  about  the  center  of  the  float.  When  this  result  is  ob¬ 
tained,  the  apparatus  is  ready  for  operation.  A  stuffing  box  is 
provided  on  the  hot  well  at  the  point  where  the  float  spindle  G 
comes  out,  and  care  should  be  exercised  that  the  adjustment  is 
tight  enough  to  prevent  air  leaking  into  the  hot  well  and  yet  not 
tight  enough  to  bind  the  spindle. 

The  gage  glass  on  the  hot  well  should  be  packed  with  a  special 
view  to  preventing  air  leaks,  as  it  will  otherwise  be  impossible 
to  determine  the  height  of  water  in  the  hot  well  when  a  vacuum 
exists.  Care  should  also  be  used  in  packing  the  balanced  valve 
stem  to  avoid  binding.  This  also  applies  to  the  valve  rod  and 
the  piston  rod  of  the  pump  itself. 


Induced  Draft. — II. 


By  W.  H.  Wakeman. 

In  the  previous  article  steam  blast  devices  for  inducing 
draft  and  an  objectionable  fan  arrangement  were  described. 
Resuming  the  description  of  fan  arrangements.  Fig.  i  is  a 
side  view  of  a  horizontal  boiler  that  is  operated  by  an 
application  of  the  induced  draft  principle.  The  fan  is  driven 
by  an  independent  engine,  and  the  piping  is  arranged  so  that  if 
only  a  light  draft  is  required,  or  if  the  engine  or  fan  is  dis¬ 
abled  by  accident,  the  fan  can  be  cut  out  by  closing  a  damper 
on  each  side  of  it;  then  by  opening  a  damper  in  the  inclined 
pipe,  natural  draft  under  favorable  conditions  is  available. 
Where  an  engine  is  located  on  a  boiler  setting  it  occupies  space 
that  would  otherwise  be  wasted,  but  it  is  subjected  to  the  heat 
and  dust  that  are  practically  inseparable  from  such  a  location. 
An  engine  never  receives  any  more  attention  when  placed  in 
such  a  position  than  it  would  on  the  boiler  room  floor,  or  in  a 
small  separate  room  near  by,  and  if  it  is  thoroughly  taken  care 
of  in  its  high  location  in  any  special  case  it  is  a  notable  excep¬ 
tion  to  the  general  rule. 

Fig.  2  illustrates  a  battery  of  two  large  boilers  equipped  with 
induced  draft  apparatus.  The  full  lines  represent  a  vertical 
engine  on  a  level  with  the  boiler  room  floor.  Power  is  trans¬ 
mitted  by  the  main  belt  to  a  countershaft,  the  supporting 
hangers  of  which  are  fastened  to  the  brick  wall  forming  one 
side  of  the  building.  From  this  it  is  transmitted  to  a  pulley 
located  on  the  blower  shaft,  and  as  the  fan  in  the  housing 
revolves  it  draws  hot  air  and  gases  resulting  from  rapid  com¬ 
bustion  out  of  the  uptakes  above  these  boilers  and  discharges 
the  whole  into  a  vertical  stack  which  is  large  in  diameter  but 
not  high,  as  no  dependence  whatever  is  to  be  placed  on  natural 
draft. 

This  is  a  satisfactory  arrangement,  because  the  engine  is 
located  where  it  can  easily  be  oiled  and  cleaned  whenever  the 
fireman  has  a  few  spare  moments  to  devote  to  this  work,  and 
it  is  in  a  comparatively  cool  place;  therefore,  if  a  bearing 
begins  to  heat  it  is  readily  detected  and  a  remedy  applied  before 
serious  damage  results.  There  are  two  belts  to  take  care  of, 
but  this  is  a  comparatively  small  matter,  because  they  run  at 
low  speed. 

While  this  arrangement  of  machinery  proves  to  be  satisfac¬ 
tory  to  the  engineer  in  charge  of  the  plant,  it  was  not  so  when 
first  installed,  for  the  following  reason ;  The  engine  was 


located  on  the  girders,  as  shown  by  the  dotted  lines,  conse¬ 
quently  it  drove  the  fan  by  direct  connection,  hence  no  belts 
were  used,  and  a  countershaft  was  not  necessary.  From  a 
purely  theoretical  point  of  view  this  was  an  ideal  drive,  as 
friction  was  reduced  to  a  minimum,  etc.,  but  the  practical  part 
of  it  was  not  so  satisfactory.  The  number  of  steps  from  the 
boiler  room  floor  to  the  girders  was  about  30.  Of  course,  a 
man  should  always  know  the  condition  of  the  bearings  on  an 


this  heat  is  transmitted  to  the  water,  but  if  the  gases  as  they 
escape  to  the  chimney  have  a  temperature  of  500  deg.  Fahr.  this 
is  all  lost  except  that  a  strong  draft  is  created  thereby. 

When  the  fan  which  forms  the  principal  part  of  an  induced 
draft  system  is  started  the  air  must  come  through  the  passages 
provided  for  it,  regardless  of  its  temperature,  therefore  the  only 
heat  that  is  actually  used  to  create  the  draft  is  the  compara¬ 
tively  small  amount  required  to  generate  enough  steam  to  run 
the  fan.  If  this  steam  is  exhausted  into  a  heating  system  and 
thus  utilized,  the  amount  that  must  be  charged  to  the  fan 
account  is  very  small  indeed  or  practically  nothing. 

This  gives  the  system  a  very  favorable  appearance  when 
viewed  from  a  superficial  standpoint,  and  if  there  was  nothing 
else  to  be  considered  the  difference  between  natural  and  in- 


KIG.  I. — BOILER  EQUIPPED  FOR  NATURAL  OR  INDUCED  DRAFT. 


FIG.  2. — BATTERY  OF  BOILERS  EQUIPPED  FOR  INDUCED  DRAFT. 


engine  that  he  has  charge  of,  regardless  of  the  time  required 
to  make  regular  rounds,  but  when  an  overworked  engineer  has 
to  climb  30  steps  in  order  to  reach  one  of  his  engines  it  adds 
much  to  his  daily  labor.  In  this  case  when  he  arrived  at  the 
top  he  generally  found  the  whole  fabric  so  hot  from  radiation 
that  it  was  difficult  to  tell  whether  the  babbitted  bearings  were 
about  to  melt  or  not.  This  w'as  due  to  a  large  volume  of  heat 
rising  from  the  furnaces  below  the  radiation  from  various 
steam  pipes  and  the  presence  of  a  large  horizontal  pipe  con¬ 
veying  gases  at  a  high  temperature  to  the  vertical  stack.  Fur¬ 
thermore,  the  Babbitt  metal  in  these  bearings  would  soon  wear 
out  and  crumble  into  small  pieces,  if  it  did  not  melt,  therefore 
only  bronze  boxes  should  be  used  in  such  service. 

Fig.  3  shows  an  excellent  arrangement  of  induced  draft 
apparatus.  Only  one  tubular  boiler  is  shown,  but  there  is  a 
battery  of  them,  and  the  horizontal  smoke-pipe  is  large  enough 
to  easily  convey  the  products  of  combustion  to  the  chimney  or 
stack,  which  is  short,  as  natural  draft  is  entirely  dispensed 
with  in  this  plant.  The  fan  is  located  in  a  separate  room  and 
is  driven  by  a  motor  on  the  floor  below.  This  prevents  damage 
to  the  armature,  commutator  or  bearings  by  heat  and  makes  a 
convenient  drive  for  places  where  there  is  no  shafting  near  on 
which  a  driving  pulley  can  be  located. 

Where  the  combustion  of  coal  depends  on  natural  draft  it 
follows  as  a  natural  consequence  that  if  a  given  plant  is  de¬ 
signed  to  use  a  high  rate  of  combustion  in  the  furnaces  (say, 
25  lb.  of  coal  per  square  foot  per  hour)  the  chimney  must 
be  filled  with  gases  at  a  high  temperature,  in  order  to  give  the 
required  draft.  This  applies  to  free  burning  coal  of  large  size, 
and  if  an  inferior  grade  is  used  and  only  the  smaller  sizes  are 
supplied,  a  stronger  draft  is  absolutely  necessary,  thus  requiring 
a  high  chimney  and  a  high  temperature  of  gases  in  it. 

Under  these  conditions  it  is  frequently  found  that  double  the 
quantity  of  air  is  admitted  to  the  furnaces  that  is  actually  re¬ 
quired  to  burn  the  coal  under  perfect  conditions.  This  results 
in  continual  loss  of  heat,  because  the  excess  of  air  must  be 
heated  from  the  temperatures  of  the  boiler  room,  which  may 
be  90  deg.  Fahr.,  to  the  temperature  of  the  furnace.  Much  of 


duced  draft  w'ould  be  very  great,  but  unfortunately  there  are 
limitations  to  this  system  that  interfere  with  the  full  realization 
of  its  apparent  superiority. 

One  rea.son  for  failure  to  show  better  results  in  regular 
service  is  the  mistakes  made  by  consulting  engineers  who 
design  these  plants  and  fail  to  specify  boilers  that  have  suffi¬ 
cient  heating  surface  to  absorb  or  utilize  the  heat  generated 
by  the  combustion  of  coal.  Another  reason  for  this  unsatis¬ 
factory  condition  is  that  a  plant  may  have  been  properly  de¬ 
signed  and  installed,  but  more  load  has  been  added  from  time 
to  time  until  the  boilers  are  overloaded,  hence  heat  escapes  that 
ought  to  be  used. 

In  order  to  present  intelligently  a  remedy  for  lack  of  heating 
surface,  it  becomes  necessary  to  admit  that  a  very  high  rate  of 
combustion  is  wasteful  of  fuel,  as  it  has  always  proved  so  in 
practice.  If  the  grate  surface  is  reduced  without  making  any 
other  change  and  there  is  no  reduction  of  load,  the  rate  of 
combustion  per  square  foot  per  hour  may  be  raised  beyond  the 


FIG.  3. — GOOD  ARRANGEMENT  OF  INDUCED  DRAFT  APPARATUS. 

economical  limit,  thus  preventing  an  improvement  in  the 
results,  but  if  one  or  two  boilers  are  added  to  the  plant  accord¬ 
ing  to  its  size,  thus  restoring  the  original  grate  surface,  and  at 
the’  same  time  increasing  the  heating  surface,  the  temperature 
of  the  escaping  gases  may  be  reduced  to  an  economical  point. 
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LETTERS  ON  PRACTICAL 
SUBJECTS 


AN  UNUSUAL  POLYPHASE  CONNECTION  PROBLEM. 

During  the  installation  of  the  test  plant  of  the  Washington 
Coal  Briquette  Company,  near  Seattle,  Wash.,  a  somewhat  in¬ 
teresting  problem  was  encountered. 

The  motors  are  three-phase,  230-volt  machines,  aggregating 
only  90  hp  in  five  units.  The  Seattle-Tacoma  Power  Company 
supplies  energy  at  2300  volts,  three-phase,  but  requires  an  off- 
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FIG.  I. — SWITCHBOARD  CONNECTIO.NS. 


peak  period  of  from  four  to  five  hours  after  sundown.  To 
provide  for  energy  over  this  period  permission  was  secured  to 
clutch-connect  to  the  shafting  of  the  coal-mine  power  house, 
which  is  about  1000  ft.  from  the  briquette  plant;  a  generator 
was  secured,  the  only  one  available  being  a  two-phase,  2300-volt 
machine  rated  at  120  kw\ 

To  serve  the  motors  with  three-phase,  2300-volt  current. 


FIGS.  2  AND  3. — CIRCUIT  AND  E.M.F.  DIAGRAMS  FOR 
SUPPLY. 


THREE-PHASE 


through  two  single-phase  transformers,  with  either  two-phase  or 
three-phase  supply,  was  the  problem  to  be  solved.  By  the  con¬ 
nections  shown  in  the  accompanying  diagram.*:,  with  the  two- 
phase  generator  delivering  energy  at  2000  volts,  it  is  believed  a 
satisfactory  solution  has  been  attained. 


The  three-phase  connection  (the  oil  switch  being  down  and 
the  knife  switch  to  the  left)  has  given  satisfactory  service:  the 
only  noticeable  variation  introduced  by  the  open-delta  method 
of  securing  three-phase  from  two  transformers  is  that  the 
e.m.f.  of  one  phase  is  2  per  cent  higher  than  that  of  the  other 
two. 

The  two-phase  connection  (the  oil  switch  being  up  and  the 
knife  switch  to  the  right)  has  not  been  needed,  since  it  has  not 


FIGS.  4  AND  5. — CIRCUIT  AND  E.M.F.  DIAGRAMS  FOR  TWO-PHASE 

SUPPLY. 


as  yet  been  necessary  to  run  during  the  peak  hours,  but  no 
trouble  is  anticipated  from  this  source.  The  only  variation  ex¬ 
pected  is  that  the  e.m.f.  of  one  phase  will  be  slightly  over  3 
per  cent  higher  than  that  of  the  other  two. 

Seattle,  Wash.  George  Holmes  Moore. 


STORAGE  batteries,  THEIR  OPERATION  AND  CARE. 

In  taking  charge  of  a  plant  where  storage  batteries  are 
used,  the  following  practical  information  will  be  found  help¬ 
ful  in  their  operation  and  care.  In  general  the  number  of 
cells  employed  in  a  plant  depends  upon  the  voltage  carried ; 
for  instance  with  a  station  generating  at  550  volts  the  number 
of  cells  will  equal  or  exceed  275  and  if  a  plant  is  generating 
at  250  volts,  125  cells  will  be  employed.  From  this  it  will  be 
evident  that  if  the  voltage  be  divided  by  2,  the  number  of  cells 
to  install  in  the  plant  will  be  ascertained.  The  number  of  cells 
so  found  must  be  increased  by  a  number  of  other  cells  called 
“end  cells”  the  use  of  which  will  be  explained  later.  In  a 
station  having  68  cells  in  the  battery  room,  the  plant  generat¬ 
ing  at  1 12  volts,  the  number  of  end  or  reserve  cells  is  12.  Now 
56  cells  will  give  112  volts;  but  since  the  discharge  of  current 
from  the  batteries  will  lessen  the  voltage,  it  follows  that  if  no 
end  or  reserve  cells  were  installed  there  would  be  no  means  by 
which  the  voltage  could  be  maintained;  therefore  by  having 
end  cells  to  cut  into  circuit  when  the  voltage  begins  to  fall, 
the  e.m.f.  may  be  maintained  constant  or  approximately  so  up 
to  the  cutting  in  and  use  of  the  last  cell ;  after  this  the  voltage 
will  drop  and  the  batteries  must  be  recharged.  The  end  cells 
are  charged  through  cables  extending  to  the  switchboard 
where  they  are  connected  to  an  end  cell  switch,  the  numbers 
on  this  switch  corresponding  with  like  numbers  on  the  end  cells ; 
hence  the  number  of  cells  being  charged  or  discharged  can  read¬ 
ily  be  seen.  If  the  end  cell  switch  in  this  case  is  connected  to 
the  first  contact  point  or  cell  57  should  the  voltage  fall,  it  will  be 
only  necessary  to  move  the  switch  to  the  next  point  and  one  may 
continue  to  cut  the  switch  in  on  the  different  cells  until  the 
point  is  reached  which  is  connected  with  cell  68.  This  cell  is 
the  last  reserve  and  as  soon  as  the  voltage  begins  to  fall  the 
batteries  must  be  charged. 

From  the  foregoing  explanation  it  is  evident  that  the  end  or 
reserve  cells  are  an  important  factor  in  storage  battery  opera¬ 
tion.  In  general  the  end  cells  are  not  cut  into  circuit  unless  the 
voltage  falls  below  a  predetermined  point,  and  if  the  number  of 
end  cells  on  circuit  is  sufficient  to  maintain  the  required  voltage 
up  to  the  time  of  starting  the  engine  or  charging  begins  it  will 
not  be  necessary  to  charge  the  remaining  end  cells.  Suppose 
the  switch  is  connected  to  the  sixth  end  cell  at  the  time  charging 
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Ijegiiis,  it  will  not  be  necessary  to  move  the  switch  around  to 
the  twelfth  end  cell  order  to  begin  charging;  the  switch  can 
remain  on  point  6;  but  it  must  be  understood  that  the  remain¬ 
ing  end  cells  should  be  charged  and  receive  proper  attention 
even  though  their  services  are  not  required.  All  of  the  end 
cells  not  used  should  be  charged  at  least  once  a  week.  In  mpst 
plants  where  storage  batteries  are  in  use  it  will  be  found  that 
the  whole  number  of  end  cells  is  generally  connected  to  the 
busbars  before  charging  commences.  In  such  a  case  all  of  the 
end  cells  must  be  charged  and  the  end  cell  switch  will  be  con¬ 
nected  to  the  last  reserve  cell.  But  in  all  cases  after  charging 
the  switch  must  be  connected  to  the  first  end  cell  connection ;  it 
will  then  be  in  a  position  to  be  shifted  around  to  each  succeed¬ 
ing  end  cell,  thus  maintaining  the  required  voltage.  The  time 
to  begin  charging  will  depend  on  the  rate  of  discharge,  the 
lowering  of  the  voltage  and  the  use  of  all  or  nearly  all  of  the 
end  cells ;  and  the  time  to  cease  charging  will  depend  on  the 
specific  gravity  of  the  electrolyte,  the  color^f  the  positive 
plates  and  the  amount  of  gassing  which  accompanies  each 
charge.  .\s  the  charge  approaches  completion  the  positive 
plates  will  change  color  and  the  gassing’  will  become  more 
violent.  Since  the  electrolyte  changes  its  specific  gravity  with 
each  charge  and  discharge  this  will  be  the  best  guide  to  follow ; 
the  specific  gravity  is  determined  by  a  hydrometer  immersed  in 
the  electrolyte  of  some  one  of  the  cells,  which  cell  is  called  the 
“pilot  cell.”  The  specific  gravity  of  the  electrolyte  may  vary 
between  1.180  and  1.200;  but  it  is  not  considered  the  best  prac¬ 
tice  to  permit  the  gravity  to  fall  as  low  as  1.180  in  discharging 
nor  rise  as  high  as  1.200  in  charging,  the  gravity  being  perfer- 
ably  maintained  between  1.182  and  1.198.  The  following  points 
should  be  carefully  noted :  The  gravity  should  not  be  allowed 
to  fall  below  1.I82.  The  batteries  should  be  charged  immedi¬ 
ately  after  being  cut  out  of  circuit.  The  electrolyte  should  not 
be  permitted  to  lower  sufficiently  in  the  cells  so  as  to  expose 
the  plates.  The  batteries  should  be  overcharged  once  in  each 
week,  in  order  to  determine  the  overcharge ;  readings  should  be 
taken  from  the  hydrometer  every  15  minutes  during  the  last 
hour  of  the  charge,  and  when  the  overcharge  is  completed  no 
further  rise  in  gravity  will  be  indicated  on  the  hydrometer. 
Charging  can  then  cease.  Should  overcharging  be  practised 
daily  a  rapid  wasting  away  of  the  plates  will  occur,  thereby 
shortening  the  life  of  the  battery. 

The  primary  function  of  the  booster  is  to  elevate  the  voltage 
above  that  of  the  line  in  order  that  the  cells  may  be  charged. 
The  booster  panel  is  usually  equipped  with  the  following  ap¬ 
paratus:  Voltmeter,  voltmeter  switch,  ammeter,  recording  am¬ 
meter,  booster  starting  resistance,  end  cell  switch,  single-pole 
switch,  charging  switch,  discharge  switch,  booster  field  resist¬ 
ance  and  over  and  under  load  quick-break  switches.  If  the 
batteries  are  supplying  current  for  various  purposes  and  the 
time  has  arrived  for  starting  the  dynamo  and  charging  the  bat¬ 
teries,  then  to  charge,  increase  the  voltage  of  the  dynamo  until 
it  is  equal  to  that  of  the  battery  and  close  the  main  switch  of 
dynamo.  Now  open  the  discharge  switch  and  start  the  booster 
by  means  of  the  starting  resistance.  After  the  booster  is  up  to 
speed  close  the  single-pole  switch  and  then  raise  the  booster 
voltage  above  the  indicated  voltage  of  the  line  (5  volts  is  suffi¬ 
cient)  by  cutting  out  resistance.  Close  the  charging  switch  and 
continue  to  cut  out  booster  resistance  until  the  ammeter  indi¬ 
cates  2  amp  for  each  cell  to  be  charged.  Thus  if  65  cells  are  to 
be  charged  the  ammeter  should  indicate  130  amp.  It  will  be 
found  that  this  amount  of  current  will  become  less  almost  im¬ 
mediately  after  the  charge  begins,  necessitating  the  cutting  out 
of  more  resistance  from  the  booster  field  or  the  shifting  of  the 
brushes  on  the  booster  generator,  .^s  the  end-cell  switch  is 
shifted  around  from  the  last  to  the  first  cell,  the  charging  cur¬ 
rent  will  vary,  and  for  this  reason  it  is  desirable  to  keep  close 
watch  during  the  charge,  otherwise  the  circuit-breaker  may 
open,  causing  excessive  sparking  at  the  commutator  of  the 
booster  generator. 

As  the  charge  is  prolonged  the  specific  gravity  of  the  elec¬ 
trolyte  will  increase  and  the  amount  of  incrca^  will  depend  on 
the  gravity  of  the  cells  at  overcharge.  Thus,  if  the  gravity  is 


1. 199  at  overcharge,  then  at  normal  charge  the  gravity  will 
reach  1.196.  When  this  point  is  reached,  charging  can  be  dis¬ 
continued.  To  cease  charging,  cut  in  resistance  on  booster  until 
the  ammeter  registers  zero;  then  pull  the  charging  switch,  stop 
the  booster  and  open  the  single-pole  swi.ch.  When  the  time  has 
arrived  to  connect  the  batteries  to  the  main  busbars  and  at  the 
same  time  to  cut  out  the  dynamo,  the  voltage  of  dynamo  and 
batteries  should  be  made  equal  and  the  discharge  switch 
closed.  The  main  switch  on  dynamo  may  then  be  opened  and 
the  engine  stopped.  The  batteries  will  now  be  connected  to  the 
main  circuit  and  perform  the  same  duties  as  the  dynamo.  It 
will  be  noticed  that  the  batteries  and  dynamo  are  run  in  parallel 
previous  to  the  cutting  in  or  out  of  either  for  charge  or  dis¬ 
charge  and,  in  this  case,  the  action  is  the  same  as  if  two 
dynamos  were  operated  together  and  no  fluctuation  of  lights  is 
noticeable.  As  gassing  and  evaporation  lessen  the  height  of  the 
electrolyte  in  the  cells,  the  amount  lost  in  this  way  must  be  re¬ 
placed  ;  otherwise  the  plates  will  become  exposed,  thus  lessening 
the  efficiency  of  the  battery.  Whatever  amount  is  to  be  re¬ 
placed  should  be  added  before  charging  begins  and  not  after 
charging  ends. 

The  care  of  the  cells  is  important.  The  constant  charging 
and  discharging  waste  away  the  plates  and  sediment  accumu¬ 
lates  beneath  them,  and  if  this  is  permitted  to  reach  high  enough 
to  touch  the  plates  they  will  become  short-circuited.  In  remov¬ 
ing  the  sediment  from  the  cells  no  metallic  instrument  should  be 
used ;  only  wooden  or  compressed  paper  tools  must  be  em¬ 
ployed.  Glass  tools  would  do  but  they  are  too  easily  broken.  If 
an  incandescent  lamp  is  attached  to  a  tube  of  vulcanized  rubber 
the  wire  being  within  the  tube  and  the  tube  made  water-tight  at 
the  lamp  end,  the  lamp  can  be  lowered  into  each  cell  and  the 
cells  inspected  for  injured  or  wasted  plates,  sediment,  etc.  This 
lamp  will  be  found  of  great  assistance  and  connections  should 
be  made  for  the  same  at  different  places  in  the  cell  room,  so  as 
to  obviate  the  necessity  of  long  leads  which  are  usually  de¬ 
stroyed  by  the  acid  as  it  is  almost  impossible  to  protect  the 
insulation  (which  is  generally  cotton)  from  its  action.  A  very 
handy  lamp  to  have  for  the  purpose  of  inspection  is  one  which 
can  be  attached  to  the  plates  in  the  cells,  thus  obtaining  light  at 
any  point  in  the  cell  room.  The  lamp  is  attached  to  a  vulcan¬ 
ized  flat  rubber  tube,  and  the  lamp  being  also  flat  enables  the 
engineer  to  inspect  between  the  plates  as  well  as  underneath 
them.  The  voltage  of  such  a  lamp  is  usually  4  volts;  but  they 
can  be  obtained  for  almost  any  voltage.  As  gassing  has  a  ten¬ 
dency  to  loosen  the  insulating  material  between  the  plates,  a 
very  good  plan  is  to  place  a  sheet  of  glass  across  the  top  of  the 
plates  in  each  cell.  This  will  hold  down  the  insulators  and  at 
the  same  time  act  as  a  receptacle  for  the  sediment  that  is  dis¬ 
charged  on  them  during  the  gassing  period.  Every  two  or 
three  weeks  the  plates  can  be  removed  and  the  sediment  washed 
off.  It  will  be  found  that  the  use  of  such  plates  lessens  the 
amount  of  deposition  on  the  bottom  of  the  cells  which  in  itself 
is  an  important  item  as  the  sediment  on  the  bottom  of  the  cells 
need  not  be  removed  so  often.  A  portable  voltmeter  should 
be  used  from  time  to  time  to  find  the  voltage  of  each  cell.  Low 
voltage  cells  should  be  inspected  for  short-circuits,  wasted 
plates  and  specific  gravity  of  electrolyte.  Cells  showing  the 
lowest  gravity  can  be  strengthened  by  the  addition  of  undiluted 
acid  and  diluted  acid  can  be  added  to  the  cells  that  are  not  so 
low  in  gravity.  By  using  judgment  in  this  way  the  gravity  of 
the  cells  can  be  made  equal  or  nearly  so.  When  the  gravity  is 
equal,  each  cell  will  do  an  equal  amount  of  work  and  the  life 
and  usefulness  of  the  battery  will  be  extended  to  a  considerable 
period  above  that  of  the  battery  in  which  the  gravity  of  each 
cell  is  variable. 

New  York.  William  Kavanagh. 

PECULIAR  ENGINE  ACCIDENT. 

The  accompanying  photograph  shows  a  bolt  embedded  in  the 
follower  plate  of  one  of  our  engines.  It  will  be  noticed  that 
the  bolt  broke  off  and  dropped  from  the  side,  but  the  follower 
plate  showed  no  marks  to  indicate  that  it  hit  more  than  once. 
.\  rather  singular  feature  is  that  the  bolt  should  be  caught  in 
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the  position  in  which  it  was  found,  for  if  it  dropped  to  the 
bottom  of  the  cylinder  it  would  have  lodged  in  the  exhaust 
port.  It  was  rather  fortunate  that  it  became  embedded  be¬ 
tween  the  webb  of  the  spider.  The  bolt  itself  punctured  the 
follower  plate  as  though  it  were  shot  at  it  from  a  gun.  The 
engine  pounded  and  was  stopped  immediately.  The  photo¬ 
graph  was  taken  just  after  the  cylinder  head  was  taken  off. 
The  only  damage  done  was  not  showm.  The  follower  plate 
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was  taken  off  and  the  bolt  knocked  out  with  a  cold  chisel. 
With  the  bolt  came  a  piece  of  the  follower  plate,  cut  clean.  It 
is  a  mystery  how'  the  bolt  should  have  got  to  the  position 
shown.  Steam  is  admitted  at  the  top  of  the  cylinder  and  the 
exhaust  port  is  located  at  the  bottom  of  the  cylinder,  so  that 
everything  was  favorable  to  its  dropping  into  the  exhaust  port. 
Even  if  it  should  have  struck  anything  in  falling  it  w’ould 
hardly  have  rebounded  to  the  position  shown.  The  bolt  head 
must  have  been  caught  on  the  fly. 

Newbcrgh,  X.  Y.  T.  H.  Ceperley. 

SCBSTITL’TION  OF  GREASE  FOR  Oil.  IN  (  R.ANE  .MOTORS. 

Doubtless  some  of  your  readers  have  had  trouble  with  oil 
and  oil  rings  in  crane  motors,  and  having  had  much  practical 
experience  w'ith  such  motors  some  changes  made  in  the  oiling 
arrangements  of  crane  motors  might  prove  of  interest.  A 
series-wound,  lO-hp  motor,  for  instance,  using  oil  for  lubrica¬ 
tion,  will  throw  oil  on  the  armature  and  field  coils  when  the 
bearings  w’ear  1/32  in.  .\s  is  well  known,  oil  on  an  armature 
is  like  a  hard  brush  on  a  commutator ;  it  will  eventually  “dig 
in,"  causing  grounds  and  short-circuits.  Oil  on  the  commuta¬ 
tor  core  has  also  been  the  cause  of  many  grounds.  If  the 
motor  heads  are  taken  off  and  the  bearings  knocked  out,  the 
oil  seat  can  be  babbitted  after  the  head  is  filled  with  mud  to 
keep  the  babbitt  from  running  through.  .\  hole  can  be  drilled 
in  the  babbitt  and  a  tap  made  for  a  X'o.  3  or  a  Xo.  4  grease  cup. 
A  seat  should  be  cut  in  the  bearing  directly  under  the  grease- 
cup  hole  and  the  overflow  pipe  should  be  stopped  up.  The 
drain  pipe  should  be  opened  and  about  two  or  three  cups  of 
grease  forced  in.  .\  cup  of  grease  every  week  after  will  suffice 
and  oil  troubles  will  be  overcome. 

Sharpsville,  Pa.  D.  R.  Titker. 


EXPANSION  PIPl.NG  FOR  STE.A.M  LI.NES. 

When  steam  lines  must  be  run  for  a  considerable  distance, 
or  when  the  ends  of  a  line  mu.st  be  connected  between  two  rigid 
and  fixed  flanges,  it  is  necessary  to  provide  means  for  taking 
up  the  increase  in  pipe  length  due  to  expansion.  Neglect  of 
this  matter  has  frequently  caused  damage  to  life  and  property 
and  no  competent  engineer  will  lay  out  lines  of  pipe  without 
ascertaining  if  there  is  need  of  special  expansion  appliances. 

.\mong  the  stock  expansion  devices  may  be  found  those 
illustrated  herewith.  That  shown  in  Fig.  i  consists  of  a  hard 


1  rass  tube  which  has  been  corrugated  to  allow  for  expansion 
and  contraction  lengthwise,  or  in  an  axial  direction.  1  his  de¬ 
vice  possesses  the  disadvantage  of  requiring  a  good  deal  of 
pressure  to  compress  the  corrugations,  hence  the  strain  of  the 
compression  must  be  carried  upon  the  pipe  supports  or  con¬ 
nections,  frequently  resulting  in  breakage  of  the  connection  of 
pipe  with  boiler  or  with  steam  main. 

The  device  shown  by  Fig.  2  is  a  plain  cylinder  and  stuffing- 
box  arrangement,  with  one  sleeve  made  to  slide  inside  the 
other,  the  expansion  and  contraction  being  permitted  by  the 
sliding  in  and  out  of  the  smaller  sleeve.  The  great  objection 


FIG.  I. — CORRUG.^TED  EXPANSION  COUPLING. 

to  this  device  is  the  first  cost  and  the  trouble  and  expense  of 
maintaining  a  sliding  joint  which  is  only  used  at  frequent  in¬ 
tervals,  therefore  becoming  covered  with  deposits  of  dirt, 
minerals  and  oxide.  When  the  pipe  cools,  the  joint  is  drawn 
apart  and  a  surface  is  exposed  to  the  air  which  has  been  pro¬ 
tected  by  the  packing,  or  which  has  been  subjected  to  the  action 
of  the  steam.  .\s  a  result,  the  surface  either  coats  or  corrodes 
quickly,  in  either  case  to  the  detriment  of  the  packing  the  next 
time  the  pipe  slides  inward. 

The  cost  and  frequent  unsatisfactory  working  of  the  devices 
illustrated  by  Figs,  i  and  2  have  led  engineers  to  seek  other 


FIG.  2. — FLANGED  EXPANSION  JOINT. 

methods  of  taking  care  of  expansion  and  the  bent-pipe  arrange¬ 
ment  shown  by  Fig.  3  has  been  used  to  a  certain  extent,  the 
spring  of  the  pipe  in  double  length  at  d  taking  care  of  the  ex¬ 
pansion  which  may  occur  at  c.  It  is  necessary  in  designing  an 
expansion  joint  of  this  kind  so  to  proportion  the  bends  in  the 
pipe  and  the  lengths  that  the  maximum  possible  expansion  will 
never  cause  the  two  pipes  to  touch  at  c. 

The  disadvantages  of  this  joint  are  the  cost  of  bending  the 
pipe,  the  loss  in  steam  flow  sustained  by  sending  the  steam 
through  three  bends,  the  loss  by  condensation  and  skin  friction 


in  the  considerable  length  of  pipe  necessary  to  give  a  sufficient 
distance  to  length  d.  When  the  distance  e  decreases  in  accord¬ 
ance  with  the  e.xpansion  of  the  pipe  line,  a  considerable  strain 
will  be  put  upon  the  points  b  and  c,  where  the  pipe  and  flange 
join  each  other.  Any  change  in  dimension  e  must  result  in 
altering  the  parallelism  of  the  flanges  b  and  c,  and  there  will  be 
trouble  unless  the  pipes  connected  to  each  flange  are  long 
enough  to  accommodate  the  flange  changes  by  swinging  side- 
wise. 
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So  undesirable  have  all  these  expansion  joints  proved  them¬ 
selves  in  practice  that  engineers  dispense  with  the  use  of  ex¬ 
pansion  devices  in  all  possible  cases,  by  arranging  the  piping 
so  that  long  lines  are  broken  up  and  right-angle  lines  are  in¬ 
troduced  with  legs  of  pipe  each  long  enough  to  take  up  the 
expansion  of  the  other  leg.  This  matter  may  be  more  readily 
understood  by  referring  to  Fig.  4,  which  represents  four  boilers 
connected  into  the  main  pipe  at  a,  c,  c  and  <7.  The  distances  be¬ 
tween  the  points  a  b,  b  c  may  be  roughly  taken  as  10  ft.  each 
— the  width  of  a  boiler  setting.  The  elongation  of  a  pipe  in 
that  length,  through  expansion  under  125-lb.  boiler  pressure, 
equivalent  to  352  deg.,  is  equivalent  to  the  expansion  of  the 
given  length  of  metal  under  the  stated  rise  of  temperature, 
which  is  0.0000067561  of  its  length  for  each  degree  of  tempera¬ 
ture.  From  70  deg.  to  352  deg.  is  282  deg.,  and  0.0000067561  X 
282  =  0.0019052202.  The  length,  10  ft.  or  120  in.,  multiplied  by 
the  coefficient  of  expansion,  as  found  above,  is  0.0019052202  X 
120  =  o.22862()424  in.,  or  a  trifle  less  than  Under  given 

conditions,  steam  pipe  will  expand  23/1000  in.  to  the  foot. 

The  engineer  must  decide  how  long  must  be  the  lever-arm 
a  b  in  order  to  withstand  a  movement  of  ^  in.  at  c  and  at  e, 
and  ^  in.  movement  at  a  and  at  <7.  Thus  there  is  54  in-  ex¬ 
pansion  between  |*()ints  a  and  <7.  which  must  be  taken  care  of  by 


KUi.  4.— ItKNU  A.M)  SWIVHL  t.\  1*A.\ SXO.N  LO.N'.NECTIO.NS. 

the  side-swing  of  pipes  A,  B,  C  and  1).  The  amount  of  strain 
which  will  be  put  upon  the  bolt  flanges  at  a  or  at  ^  may  be 
very  closely  calculated  by  taking  the  moment  of  the  pipe  about 
l)oint  a,  for  the  lever  a  It,  the  limit  of  power  which  is  to  be  ap¬ 
plied  at  point  b,  being  that  amount  of  strain  which  is  necessary 
to  deflect  pipe  a  b  54  in.  This  being  determined,  it  can  be 
readily  ascertained  if  the  strain  upon  flange  a  It  can  be  safely 
carried  by  the  liolts  of  the  flanges  and  by  the  metal  in  said 
flanges.  When  the  safe  working  length  of  the  lever  a  b  has 
been  determined,  the  pipe  must  never  be  made  less  than  that 
determijied  in  order  to  secure  a  safe  pipe  installation  which 
will  not  break  either  the  flanges  or  their  bolts. 

While  the  necessary  length  of  pipes  A,  B,  C,  etc.,  are  being 
<Ietermined,  there  are  other  calculations  to  be  made.  For  in¬ 
stance,  pipe  A  is  secured  between  vertical  flanges  at  a  and  at  b 
and  there  is  a  twisting  movement  at  each  flange  as  pipe  a  <7  ex¬ 
pands  or  contracts.  .\t  pipe  B  there  is  the  same  bending  strain 
at  f,  while  at  d  there  is  a  tendency  to  revolve  the  flange  upon 
the  boiler  to  which  the  pipe  is  attached.  -\t  pipe  C  the  condi¬ 
tions  arc  almost  the  same  as  at  B  except  that  they  are  reversed, 
the  flange  being  rigidly  attached  at  f,  wdiilc  it  revolves  upon  a 
vertical  flange-axis  at  e.  .\gain,  at  pipe  D  still  other  conditions 
prevail,  for  the  pipe  revolves  upon  vertical  flange-axes  at  both 
ends.  The  engineer  must  then  determine  whether  he  will  make 


pipes  A,  B,  C  and  1)  long  enough  to  take  up  all  the  strain  of 
rigidly  bolted  flanges  or  whether  he  will  permit  the  joints  to 
revolve  at  one  or  both  ends  of  the  pipe  to  the  detriment  of  the 
gaskets.  These  points  should  be  fully  threshed  out  by  the  de¬ 
signing  engineer  when  he  lays  down  pipe  lines.  The  neglect 
properly  to  provide  for  the  various  strains  and  movements 
noted  above  has  more  than  once  led  to  leaky  pipe  connections 
which  could  never  be  kept  tight,  and  occasionally  it  has  led  to 
dangerous  leaks  and  destructive  breaks  in  steam  pipes. 

New  York  City.  James  Fra.ncis. 


I'ROIiLE.M  l.\  LAMP  W'lRING. 

1  have  searched  in  many  wiring  books  to  obtain  a  solution  to 
the  following  problem  in  lamp  control  without  success  and  hav¬ 
ing  eventually  effected  a  solution,  I  thought  it  might  be  inter¬ 
esting  to  see  how  others  would  solve  the  problem :  It  is  de¬ 
sired  to  arrange  four  hall  lamps  and  four  switches  on  a  single 
circuit  in  a  four-story  building.  For  convenience  the  lamps 
will  be  designated  B,  C  and  D  and  the  switches  as  i,  2,  3  and 
4.  Switch  No.  I  and  lamp  A  are  located  on  the  first  floor,  switch 
2  and  lamp  B  on  the  second  floor,  and  so  on.  Switch  No.  i  is 
to  light  lamps  .A,  and  B ;  switch  No.  2  is  to  extinguish  lamp  A 
and  light  lamp  C ;  switch  No.  3  is  to  extinguish  lamp  B  and  light 
lamp  D,  and  switch  No.  4  is  to  extinguish  lamps  C  and  D. 
I  he  switches  and  lamps  must  be  wired  so  that  after  lamps  C 
and  D  have  been  extinguished  they  may  be  lighted  again,  as  well 
as  the  other  lamps,  so  that  a  person  descending  can  control  the 
lamps  in  a  reverse  order  from  a  person  ascending.  I  might 
add  that  no  special  switches  are  required,  standard  switches, 
therefore,  should  be  used  in  solving  the  problem. 

NeWINGTO.N  JfNCTIOX,  CoNX  C.  M.  JoHNSO.V,  Jk. 


PECULIAR  .\CCIUE.\T  CAUSEO  BY  SURVEY  CHAI.N. 

Your  readers  might  be  interested  in  a  peculiar  accident  which 
happened  to  a  member  of  the  engineering  department  of  the 
Nevada-California  Power  Company  recently.  party  was  run¬ 
ning  a  survey  with  a  500-ft.  chain  and  while  crossing  a  gulch 
the  chain  caught  near  the  rear  chainman  and  flew  up  against  a 
telephone  line.  The  telephone  line  is  a  metallic  circuit  75  miles 
long,  to  which  three  telephones  are  attached.  The  chain  re¬ 
bounded  from  the  telephone  line  and  came  in  contact  with  the 
main  transmission  line  on  the  Rheyloite  division,  south  of  Gold¬ 
field,  Nev.  The  voltage  of  the  line  is  52,000.  None  of  the 
three  telephones  attached  to  the  75-mile  telephone  circuit  was 
injured,  but  a  switch  at  the  Palmetto  switch  station  opened 
and  several  telephones  at  Blair,  Nev.,  were  burned  out.  The 
member  of  the  party  who  was  injured  was  at  the  center  of  the 
chain,  relaying.  The  chain  acted  as  a  shunt  to  ground  and  as  it 
passed  through  his  bare  hands,  every  finger  of  each  hand  was 
severely  burned.  The  worst  burn  received  was  on  the  leg  where 
the  charge  jumped  to  his  knife.  Several  feet  of  the  survey 
chain  were  fused  and  the  man  rendered  unconscious.  He  re¬ 
covered,  however,  and  the  burns  were  under  treatment  for  sev¬ 
eral  months.  The  papers  at  the  time  published  notes  on  the 
.accident  and  commented  on  the  miraculous  escape.  No  con¬ 
clusions,  however,  can  be  drawn  from  such  an  accident  except 
that  it  was  a  close  call.  The  physical  condition  of  the  man.  his 
shoes,  hands,  apparel,  etc.,  would  have  to  be  taken  in  considera¬ 
tion,  as  well  as  the  resistance  of  the  earth  and  many  other  facts 
too  numerous  to  mention.  The  resistance  of  the  body  from 
hand  to  hand  was  evidently  much  greater  than  the  resistance 
of  the  length  of  chain  passing  through  the  hands  of  the  man 
injured,  because  had  the  energy,  which  was  sufficient  to  fuse  the 
chain,  passed  from  hand  to  hand  through  his  body  it  is  doubtful 
if  the  injured  man  would  have  survived,  the  electricity  in  such 
a  case  passing  across  the  region  of  the  heart.  The  incident  is 
mentioned  because  of  the  peculiar  conditions  under  which  the 
accident  occurred  and  also  to  draw  attention  to  the  absurdity  of 
drawing  definite  conclusions  from  such  an  accident.  The  man 
might  have  been  burned  thermally  and  not  electrically. 

San  Francisco,  Cal.  G.  C.  Page. 
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QUESTIONS  AND  ANSWERS 


Kindly  state  the  character  of  the  current  in  the  secondary  coil  of  an 
induction  coil  when  an  undulating,  direct  current  is  used  in  the  primary 
coil.  W.  E.  W. 

The  e.m.f.  generated  in  the  secondary  coil  produces  an  alter¬ 
nating  current  if  a  circuit  is  provided. 

Is  it  possible  for  a  rotary  converter  when  its  alternating-current  circuit 
is  interrupted  to  feed  energy  back  through  the  transformer  from  the 
direct-current  side?  J.  J.  H. 

I  f  the  rotary  is  operating  in  parallel  with  others  on  the  direct- 
current  side  and  its  alternating-current  circuit  is  interrupted, 
the  direct-current  end  will  operate  as  a  motor  and  deliver 
alternating  current  if  a  closed  circuit  exists. 

1  am  very  much  interested  in  autogenous  welding  of  metals  and  would 
be  obliged  if  you  would  inform  me  how  oxygen  can  be  made  for  this 
purjKjse  and  tell  me  also  what  are  “epurite”  and  “oxygenite.”  H,  E.  B. 

In  the  autogenous  welding  of  metals  acetylene  and  oxygen  are 
employed.  .Acetylene  is  obtained  by  adding  water  to  calcium 
carbide  and  oxygen  is  obtained  in  a  number  of  ways.  The 
easiest  and  most  convenient  method  of  making  the  gas  is  by 
the  employment  of  epurite  or  oxygenite.  The  former  is  an 
electrochemical  product  which  gives  off  oxygen  when  it  is 
immersed  in  water  just  as  the  calcium  carbide  gives  off  acety¬ 
lene  when  immersed  in  water.  Oxygenite  is  a  fine  gray  powder 
resembling  sand  and  possesses  the  remarkable  property  of 
liberating  oxygen  when  burned  in  a  closed  vessel. 

Is  there  a  book  or  pamphlet  relating  to  the  protection  of  trees  from 
the  effects  of  high-voltage  lines  running  through  the  foliage?  T.  \V.  P. 

riiere  is  no  book  devoted  to  this  subject.  If  insulated  wire 
is  used  the  insulation  is  protected  from  any  chafing  by  rein¬ 
forcing  it  or  by  fastening  the  wire  to  an  insulator  attached  to 
the  tree.  The  wire  may  also  be  passed  through  an  insulating 
tube  attached  to  the  tree.  In  many  cases  the  trees  are  trimmed. 
In  doing  this  the  limbs  to  be  removed  should  be  cut  off  close 
to  the  trunk.  A  sharp  tool  must  be  used  and  the  cut  surface 
should  be  smooth.  Xo  ragged  edges  are  to  be  left  and  wounds 
should  be  painted  with  some  preservative  substance.  Pruning 
can  be  done  at  any  time  except  in  early  spring.  Where  bare 
wires  are  used  the  trees  are  removed  altogether. 

I  have  in  my  possession  a  specimen  of  aluminum  soldering  in  the 
shape  of  an  aluminum  link,  the  joint  being  soldered  together  instead  of  be¬ 
ing  welded  as  in  the  case  of  an  iron  link.  What  tests  are  necessary  to 
establish  the  fact  that  a  proper  solder  has  been  found  which  would  be  as 
useful  in  soldering  aluminum  as  the  ordinary  solder  is  for  copper  or 
tin?  If  placed  into  other  hands  would  there  be  any  danger  of  its 
composition  being  determined  and  a  patent  obtained?  I.  McL. 

The  soldered  joint  should  be  tested  in  practice  to  determine 
its  worth.  It  may  be  tested  for  elongation,  for  tensile  strength, 
and  for  resistance  to  rupture  when  bent,  etc.  The  soldered 
joint  should  also  be  subjected  to  extreme  degrees  of  heat  and 
cold  and  also  to  moisture  and  salt  air,  in  order  to  determine 
whether  galvanic  action  takes  place.  Theft  of  invention  is 
impossible  where  the  invention  is  fully  developed  or  if  the  facts 
regarding  it  arc  written  down,  dated  and  signed  by  one  or  pre¬ 
ferably  two  witnesses.  We  would  suggest  that  you  read  the  two 
articles,  “Some  Advice  To  Inventors”  and  “When  Inventions 
are  Worth  Patenting,”  which  were  published  in  the  F'chruary, 
1907,  number. 

I  have  several’  direct-current  generators  which  supply  electricity  to  a 
coal  mine.  The  positive  wire  goes  direct  to  the  switch  and  thence  down 
the  mine  to  the  electric  machines.  The  negative  wire  goes  to  the  circuit- 
breaker  and  is  then  grounded  to  a  water  pipe  line.  In  case  of  short 
circuit  will  the  circuit-breaker  open  as  quickly  as  it  would  if  it  were 
connected  in  the  positive  lead?  R.  C.  R. 

The  circuit-breaker  should  be  connected  in  the  same  lead 
with  the  ammeter  regardless  of  whether  this  be  the  positive  or 
the  negative  lead.  The  proper  lead  for  the  ammeter  is  that  to 
which  the  series  winding  is  not  connected.  .\s  a  rule,  in  elec¬ 
tric  light  stations  the  series  winding  is  connected  in  the  posi¬ 


tive  side  so  that  the  ammeter  and  circuit-breaker  are  placed  in 
the  negative  lead.  In  street  railway  practice  the  series  winding 
is  usually  in  the  positive  side  which  is  connected  to  the  over¬ 
head  trolley  wire  so  that  the  circuit-breaker  would  be  con¬ 
nected  in  the  grounded  lead.  In  some  cases,  however,  the  series 
coils  are  connected  in  the  negative  side  in  order  to  have  as  low 
a  voltage  as  possible  between  the  equalizer  busbar  and  the 
ground.  Where  this  obtains  the  circuit-breaker  would  be  con¬ 
nected  in  the  positive  lead. 

•  Kindly  advise  me  how  the  mud  which  collects  in  the  bottom  of  coi>pcr 
electrolytic  cells  is  treated  in  practice  to  recover  the  gold  and  silver 
contained  in  it.  A.  1). 

There  are  two  methods  employed  for  recovering  the  gold 
and  silver  in  the  slimes  of  electrolytic  cells — the  sulphuric  acid 
method  and  the  electrolytic  method.  The  acid  method  is 
quicker  than  the  electrolytic  method,  but  not  as  clean  and 
tellurium  is  not  eliminated  from  the  silver.  In  the  electrolytic 
method  the  anode  slimes  are  melted  and  the  ore  bullion  thus 
obtained  is  parted  electrically.  The  solution  used  for  this 
purpose  is  dilute  nitric  acid,  which  soon  changes  to  silver 
nitrate  and  copper  nitrate.  The  copper  accumulates  in  the 
solution  while  the  silver  is  deposited  on  the  cathodes.  The 
gold  remains  in  the  anode  mud  and  is  recovered.  The  tanks 
for  recovering  the  silver  are  made  with  a  graphite  bottom 
which  forms  the  cathode.  Upon  the  bullion  to  be  parted  and 
upon  the  graphite  slabs  two  silver  contacts  rest,  respectively. 
The  bullion  is  placed  in  a  box  with  a  perforated  bottom  which 
is  inserted  in  the  tank  and  the  bullion  itself  rests  in  a  canvas 
clo'.h.  The  bullion  plate,  which  is  connected  to  the  pnsitive 
feeder,  gradually  disintegrates  and  silver  is  deposited  in  a 
crystalline  form  on  the  graphite  slabs.  The  voltage  averages 
about  3.8  per  tank  and  a  current  density  of  from  20  to  25  amp 
per  square  foot  is  used.  I'he  energy  required  is  31.5  watt- 
hours  per  ounce  of  silver  produced.  The  gold  slimes  accu¬ 
mulate  on  the  under  side  of  the  bullion.  The  gold  is  usually 
refined  at  government  refineries,  the  charge  varying  from  o.b 
tc  0.9  cents  per  ounce. 

Please  explain  what  factors  must  be  taken  into  consideration  in 
determining  the  acceleration  of  a  railway  train  as  effected  by  the  rajiidity 
of  movement  of  the  handle  of  a  railway  controller. 

In  electric  railway  work,  the  accelerating  force  is  equal  to  the 
difference  between  the  translating  force  exerted  by  the  motors 
and  the  retarding  force  of  train  friction.  Thus,  at  any  instant, 
the  acceleration  in  ft.  per  sec.  per  sec.  can  be  ascertained  by  sub¬ 
tracting  from  the  force  in  pounds  exerted  by  the  motors  the 
counter  friction  force  of  the  train  and  dividing  this  quantity  liy 
the  mass  of  the  train ;  the  latter  value  being  equal  to  the 
weight  of  the  train  in  pounds  divided  by  32.2.  The  total  force 
exerted  by  the  motor  is  proportional  to  the  product  of  the 
current  in  the  armature  by  the  field  strength  and  is  independent 
in  all  respects  of  the  speed.  However,  the.  counter  frictional 
force  increases  somewhat  with  the  speed.  It  is  customary  to 
neglect  the  change  in  the  counter  frictional  force  with  increase 
in  speed.  The  resultant  accelerating  force  will  vary  absolutely 
with  the  current  taken  by  the  motors.  That  is  to  say,  for  each 
value  of  current  there  w'ill  be  a  definite  value  of  field  strength, 
a  definite  value  of  torque  of  the  motor  armature,  a  definite  total 
force  exerted  by  the  motors  and  a  definite  effective  accelerating 
force.  In  order  to  obtain  an  absolutely  constant  acceleration  it 
will  be  necessary  to  keep  the  current  constant.  If  the  controller 
handle  is  moved  at  such  a  rate  as  to  obtain  this  result,  the 
acceleration  will  be  constant  at  the  value  represented  by  the 
current.  If  the  controller  handle  is  moved  somewhat  more 
rapidly  the  current  will  gradually  increase  in  value  and  the 
acceleration  will  correspondingly  increase.  As  stated  previously 
the  acceleration  is  independent  of  the  speed  except  in  so  far 
as  the  change  in  speed  may  affect  the  value  of  the  current. 
When  the  controller  has  reached  the  end  of  its  travel,  it  is  not 
possible  to  hold  the  current  at  a  constant  value  and  it  auto¬ 
matically  decreases  on  account  of  the  increase  in  the  counter 
voltage  across  the  armature,  giving  what  is  known  as  the  motor 
curve  and  resulting  in  a  decreasing  rate  of  acceleration. 
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CENTRAL  STATION 

MANAGEMENT,  POLICIES  AND  COMMERCIAL  METHODS 


Business- Getting  with  the  Tungsten  Lamp 
at  Lowell,  Mass. 

J.  H.  Hunncwell,  general  superintendent  of  the  Lowell  • 
erty,  is  conducting  an  energetic  business-getting  campaign,  using 
erty,  is  conducting  an  energetic  business  getting  campaign,  using 
the  rental  of  tungsten  lamps  and  free  wiring  as  his  most 
important  persuasions.  General  Electric  tungsten  lamps  are 
being  rented  on  a  basis  of  25  cents  per  month  per  lamp,  the 
1 00- watt,  8o-cp  and  60- watt,  48-cp  lamps  being  used.  The 
rental  price  includes  the  lamp,  shade  and  holder  and  whatever 
pendant-  or  fixture  is  necessary.  The  plan  is  working  so  suc¬ 
cessfully  that  in  the  neighborhood  of  700  lamps  have  already 
been  installed  and  the  business  is  increasing  rapidly. 


Vacuum  Cleaning  at  Ann  Arbor. 

Mr.  K.  W.  Hemphill,  manager  of  the  central  station  at  Ann 
Arbor,  Mich.,  reported  at  the  Michigan  Electric  Association 
convention  recently  that  his  company  had  purchased  a  portable 
motor-driven  vacuum  cleaning  outfit,  which  it  rents  out  to  any¬ 
one  desiring  it  for  $2.50  per  day.  This  cleaner  is  one  of  the 
small  Duntley  outfits  made  by  the  Chicago  Pneumatic  Tool 
Company.  It  has  a  i  6-hp  motor  which  can  be  plugged  into  any 
lamp  socket.  Mr.  Hemphill  has  found  that  this  cleaning  outfit 
is  an  e.xcellent  advertisement  for  electric  service,  as  a  number 
of  persons  have  expressed  regret  that  they  did  not  have  electric 
service  in  the  house  so  as  to  be  able  to  use  the  apparatus.  The 
cleaner  is  in  almost  continuous  use,  and  is  apparently  giving 
great  satisfaction.  One  of  the  state  institutions  at  Ann  Arbor 
has  made  extensive  use  of  it.  The  cleaner  will  pay  for  itself 
in  alM)ut  two  months’  steady  use  at  the  above-mentioned  rate 
for  electrical  energy. 


Technical  vs.  Popular  Language. 

I'he  program  of  the  Put-in-Bay  meeting  of  the  Ohio  Electric 
Light  Association  is  in  the  form  of  an  elaborate  oblong  pamph¬ 
let.  well  printed  on  coated  paper,  and  illustrated  with  portraits 
of  the  officers  and  views  of  Put-in-Bay  and  vicinity.  Some 
poetry  and  several  collections  of  aphorisms  add  a  literary  flavor 
t('  the  publication.  On  one  of  the  pages  appears  the  following 
advice  to  central-station  men  under  the  head  “Translating  Elec¬ 
trical  Terms  Into  Plain  English’’; 

The  central-station  man  should  forget  all  he  ever  knew  about 
volts  and  amperes  when  he  is  writing  an  advertisement,  or  when 
he  is  training  his  solicitors. 

Forget  ’em. 

They  mean  nothing  to  the  people  you  are  trying  to  do  busi¬ 
ness  with. 

They  help  to  harbor  the  suspicion  that  electricity  is  a  non- 
imderstandable  proposition. 

Tell  a  man  you  are  selling  energy  for  10  cents  a  kw- 
hour  and  (unless  he  is  a  technical  electrician,  or  has,  at  least, 
made  some  study  of  electricity)  what  does  it  convey  to  his 
mind  ? 

Simply  nothing. 

.\nd,  miml  you.  to  the  non-technical  mind  a  kw-hour  is  a 
mighty  hard  proposition  to  explain.  It  takes  a  lot  of  explaining. 

We  know  because  we  have  had  a  real  expert  try  and  explain 
it  to  us.  and  from  the  way  he  told  it,  he  left  the  impression  that 
he  was  not  any  too  sure  what  a  kw-hour  w’as  himself. 

It  means  tremendously  more  to  the  man  who  is  going  to  buy 
>our  energy  to  tell  him  that  he  can  burn  a  i6-cp  lamp  for  an 
hour  at  the  cost  of  of  a  cent,  than  it  docs  to  tell  him  that  a 
kw-hour  would  cost  him  10  cents. 


He  knows  what  an  hour  is. 

And  knows  what  the  light  from  16  candles  would  be. 

And  he  knows  what  ^  oi  a  cent  is. 

Therefore  you  have  got  three  definite  terms  to  start  with — 
It’s  all  right  for  the  butcher  to  sell  meat  by  the  pound,  for  the 
dry  goods  man  to  sell  cloth  by  the  yard,  for  the  milkman  to  sell 
milk  by  the  quart. 

Why  ? 

Because  people  have  been  educated  for  centuries  as  to  the 
values  of  these  measurements  and  weights. 

Experiences  with  Tungsten  Lamps  in  Street 
Lighting. 

At  the  Michigan  Electric  Association  convention  at  Grand 
Rapids,  .\ug.  18  to  20,  several  Michigan  central-station  men  gave 
their  experience  with  series  tungsten  lamps  used  for  street 
lighting.  Mr.  E.  F.  Phillips,  of  Detroit,  described  the  series 
tungsten  lamp  installation  for  the  lighting  of  a  street  in  Gross 
Point  Farms  near  Detroit.  This  was  described  in  these  columns 
of  the  issue  of  Dec.  7,  1907.  The  street  is  winding  and  densely 
shaded.  It  was  decided  that  incandescent  lighting  was  the  only 
satisfactory  method  for  such  a  street.  There  are  42  ornamental 
poles  supplied  from  11,000  ft.  of  underground  conduit.  Each 
pole  has  two  60-cp  series  tungsten  lamps  rated  for  5.5  amp. 
The  circuit  is  operated  from  a  constant-current  transformer. 
Service  was  begun  last  fall  and  at  first  renewals  were  seriously 
frequent.  As  the  lamps  were  giving  60  cp  and  only  50  cp  was 
required  by  contract,  the  expedient  was  adopted  of  lowering 
the  current  to  5  amp.  This  resulted  in  more  satisfactory  life 
for  the  lamps.  The  report  covers  a  period  beginning  Jan.  i, 
igo8.  Before  that  the  breakages  were  too  excessive  for  con¬ 
sideration.  Since  Jan.  i,  with  84  lamps  operated  at  5  amp,  the 
average  renewals  per  month  have  been  15.7.  The  cost  for  lamp 
renewals  has  been  0.83  cent  per  kw-hour. 

Mr.  Fred  Masterson,  of  Grand  Rapids,  gave  an  account  of 
270  tungsten  lamps  supplied  to  light  1500  ft.  of  Canal  Street 
in  Grand  Rapids.  There  were  15  arches  or  spans  across  the 
street,  each  span  havhig  18  6o-cp  75-watt  tungsten  lamps  in 
series.  The  span  of  18  connected  in  series  across  a  220-volt 
circuit,  the  lamps  taking  6.6  amp.  The  cost  of  lamp  renewals 
in  2Vi  months  has  been  0.5  cent  per  kw-hour. 

Mr.  H.  A.  Chase  told  of  the  adoption  of  series  tungsten  lamps 
for  the  lighting  of  Hart,  Mich.  The  plant  is  owned  by  the 
city.  Numerous  shade  trees  made  satisfactory  arc  lighting  im¬ 
possible.  It  was  decided  to  try  lighting  -the  main  street  with 
tungsten  lamps,  and  a  trial  of  20  lamps  was  so  satisfactory  that 
the  city  now  has  62  tungsten  lamps  for  street  lighting  and 
expects  by  another  year  to  have  the  whole  towm  so  lighted. 
The  series  circuits  are  of  No.  8  wire  placed  on  6-ft  4-pin  cross 
arms.  Double  crossarms  are  used  at  lamps.  Three  60-cp 
lamps  are  placed  to  a  block  alternating  across  the  street.  This 
brings  the  lamps  from  150  ft.  to  200  ft.  apart.  They  are  about 
12  ft.  high.  The  first  20  lamps  have  been  operated  460  hours 
with  three  burnouts.  The  last  42  lamps  burned  180  hours  with 
two  burnouts.  - ^ - 

Meeting  Gas  Competition. 

A  paper  read  by  Mr.  Fred  Leslie  at  the  Ohio  Electric  Light 
convention  dealt  with  the  ways  of  meeting  gas  and  gasoline 
competition.  He  remarked  that  it  seems  to  be  a  settled  fact 
that  a  sufficient  amount  of  illumination  for  a  store  can  he 
produced  with  gas  or  gasoline  arcs  for  less  money  than  it  can 
be  done  with  the  most  modern  electrical  methods,  if  the  energy 
is  to  be  sold  at  a  reasonable  profit,  considering  the  cost  of  the 
gas  lighting  to  he  the  amount  the  user  will  acknowledge  it  costs 
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him.  Very  few  consider  such  items  as  depreciation  on  equip¬ 
ment,  destroyed  decorations,  loss  of  trade  on  account  of  heat, 
bad  air,  etc.  Having  admitted  that  the  electrical  method  costs 
more,  it  is  necessary  to  prove  that  it  is  worth  more,  or  by  some 
other  means  convince  the  prospective  customer. 

The  flat-rate  lighting  plan  with  the  use  of  Gem,  tantalum  and 
tungsten  lamps  is  very  attractive  to  certain  classes  of  consum¬ 
ers,  especially  saloons,  restaurants  and  other  business  enter¬ 
prises  open  until  11  or  12  p.  m.,  and  rooms  which  require  day¬ 
time  lighting.  It  is  a  fact  that  the  majority  of  central  stations 
are  afraid  of  flat  rates,  and  they  have  reason  to  be  afraid  pro¬ 
viding  the  flat  rate  is  not  made  high  enough.  However,  a 
large  number  of  gasoline  plants  having  been  displaced  by  the 
use  of  flat  rates,  an  e.xplanation  may  prove  interesting. 

These  flat  rates  were  made  about  two  years  ago,  when  the 
Gem  and  tantalum  lamps  first  came  into  general  use.  The 
price  charged  is  based  strictly  on  the  number  of  lamps  in¬ 
stalled.  For  6  o’clock  closing  business,  the  price  charged  is 
50  cents  per  month  or  $6  per  year,  and  for  1 1  o’clock  closing, 
Co  cents  per  month  or  $7.20  per  year.  The  consumer  in  either 
case  must  use  either  Gem  or  tantalum  lamps  and  furnish  his 
own  lamp  renewals.  The  fact  that  he  pays  for  renewals  pre¬ 
vents  to  some  extent  the  use  of  lighting  when  it  is  not  neces¬ 
sary.  This  rate  amounts  in  one  case  to  $120  per  kilowatt  per 
year  and  $144  in  the  other — on  the  connected  load.  Very  few 
central  stations  average  $40  or  even  $30  per  kilowatt  per  year 
income. 

If  the  consumer  uses  his  entire  installation  an  average  of 
eight  hours  per  day  the  income  per  kw-hour  would  be  about  5 
cents.  Taking  the  extreme  case  where  the  lamps  would  be 
used  continuously  the  income  per  kw-hour  would  be  close  to  2 
cents,  which  is  a  good  rate  on  business  with  a  load  factor  of 
too  per  cent.  The  central  station  has  been  able  to  produce  a 
yearly  income  of  $135  per  kw-peak,  which  is  high,  and  is 
seldom  ol)taiiK‘d  by  a  strict  meter  system. 

The  tungsten  lamp  offers  a  still  better  proposition  on  the 
flat  rate  than  either  the  gem  or  tantalum  from  the  fact  that  the 
consumer  gets  almost  double  the  light  for  the  money  and  less 
energy  is  consumed  to  produce  it.  The  loo-watt  lamp  is  used 
on  a  flat  rate  of  $1.50  per  month;  the  60-watt  at  90  cents,  and 
the  40-watt  at  60  cents,  regardless  of  the  hours  used.  This  ar¬ 
rangement  produces  an  income  of  $180  per  year  per  kilowatt 
connected.  The  original  installations  and  renewals  are  furnished 
by  the  consumer.  If  the  consumer  were  to  use  the  lOO-watt 
lamp  on  a  meter  he  would  reduce  the  hours  burning  to  an 
average  of  six  per  day,  which  would  net  about  75  cents  per 
month  at  a  5-cent  per  kw-hour  rate. 

One  great  advantage  of  flat-rate  lighting  is  the  elimination 
of  all  meter  troubles,  such  as  high  bills,  errors  in  reading,  at¬ 
tempts  to  beat  the  meter,  etc.  Disputed  accounts  lead  to  the 
loss  of  a  friend  and  very  often  the  loss  of  a  consumer.  With  a 
flat-rate  charge  for  lighting  the  consumer  knows  what  his  bill 
will  be  and  makes  it  a  part  of  his  fixed  charge,  just  as  he  does 
rent,  clerk  hire  and  other  regular  bills.  The  flat-rate  charge 
being  divided  equally  throughout  the  year  helps  to  reduce  the 
slump  in  income  during  the  summer  months.  Flat-rate  lighting 
also  saves  the  investment  in  a  meter,  the  cost  of  repairs  and 
testing  the  same,  and  the  expense  of  meter  reading  and  com¬ 
puting  the  bill. 

While  it  will  be  admitted  that  the  rates  for  energy  have 
something  to  do  with  a  successful  campaign  against  gas  and 
gasoline  competition,  the  greatest  factor  in  the  fight  is  the 
public  policy  of  the  company.  The  benefits  to  be  derived  from 
public  confidence  in  the  manager  of  a  central  station  are  very 
apparent.  While  it  is  easy  to  see  the  advantage  of  this  condi¬ 
tion,  the  method  of  its  attainment  is  the  problem.  The  solu¬ 
tion  is,  not  by  any  fixed  rule,  but  by  conducting  the  business  in 
a  manner  to  merit  the  position.  The  people  must  be  treated  in 
a  way  that  their  expression  will  be  favorable  to  the  company. 
In  the  settlement  of  disputed  accounts  the  amount  is  generally 
small  and  if  a  customer  can  be  satisfied  and  made  a  friend  for 
63  cents  or  $3.63  rebate  on  his  account,  if  there  is  any  possible 
excuse  for  allowing  it,  the  money  is  well  spent  and  represents 


a  small  price  to  pay  for  his  good  will.  It  is  necessary  for  a 
central-station  manager  to  take  an  active  part  in  all  commer¬ 
cial  and  industrial  associations.  It  not  only  shows  the  spirit 
of  interest  in  his  city,  but  enables  him  to  become  acquainted 
with  all  newcomers  to  the  city  before  they  have  located  and  to 
have  a  chance  at  their  lighting  before  they  have  decided  on  gas 
or  gasoline. 

Drug  stores  seem  to  be  the  hardest  to  wean  away  from  the 
gasoline-lighting  plant.  They  generally  get  gasoline  at  whole¬ 
sale,  which  reduces  the  cost  from  15  to  20  per  cent.  They  can 
also  get  along  on  a  poor  quality  of  light  and  a  poor  quantity 
if  necessary.  Recently  two  gasoline  plants  were  displaced  with 
a  flat-rate  tungsten  proposition  by  soliciting  the  assistance  of 
the  drug  clerks.  It  is  the  rule  that  the  care  of  these  plants  is 
in  charge  of  the  clerks.  The  work  of  cleaning  and  operating 
is  far  from  pleasant  or  desirable  and  the  aid  of  the  clerk  to 
get  rid  of  the  plant  can  easily  be  secured. 

There  is  one  mistake  in  flat-rate  lighting  and  long-hour  meter 
business  that  is  very  easy  to  make,  and  that  is  of  selling  to  the 
customer  more  energy  than  he  can  afford  to  pay  for.  It  is  true 
that  it  is  his  busijiess  how  much  he  spends,  l)ut  it  is  the  central- 
station  manager’s  business,  not  just  to  install  the  original  equip¬ 
ment  and  collect  two  or  three  months’  bill,  but  to  get  a  perma¬ 
nent,  satisfied  customer. 


INTERIOR  WIRING  AND 
ILLUMINATION 


Theater  Wiring. 

Following  are  the  regulations  of  the  Lord  Chamberlain  of 
Great  Britain  concerning  electrical  installations  in  theaters. 
These  rules  are  in  addition  to  those  formulated  by  the  under¬ 
writers  and  the  London  County  Council. 

Each  e.xit  door  from  the  auditorium  and  stage  must  have  a 
distinct  light  fitted  over  it,  such  light  to  illuminate  the  exit 
notice  and  to  be  maintained  throughout  the  performance. 

Whenever  the  curtain  is  lowered,  all  lights  in  the  auditorium 
not  controlled  from  the  stage  switchboard  must  be  lighted. 

Where  there  is  an  electrical  installation  a  properly  qualified 
man  must  be  in  charge  of  such  installation. 

Wires  and  cables  must  be  adequately  and  firmly  fixed,  and 
must  be  similar  to  the  wires  specified  in  the  London  County 
Council’s  regulations,  and  in  all  cases  where  the  wires  are  within 
reach  of  the  public  they  must  be  cased.  All  joints  must  be 
soldered  and  taped  if  used  for  more  than  one  week,  and  if 
used  less  than  a  week  the  wire  must  be  soldered,  if  larger  that. 
7/20  S.W.G.  or  its  equivalent.  In  either  case  the  joints  must  be 
taped.  The  circuits  must  be  sub-divided  as  much  as  possible, 
no  sub-circuit  exceeding  10  amp. 

All  temporary  work  must  be  immediately  removed  when  no 
longer  required  for  the  purpose  for  which  it  was  installed.  In 
the  case  of  temporary  work  on  the  stage,  all  connections  to  the 
permanent  installation  must  be  removed  immediately  after  each 
performance  in  w'hich  they  are  used  unless  permission  be 
obtained  to  the  contrary.  Such  special  conditions  as  may  be 
requisite  in  each  case  will  be  attached  to  the  consent  of  the 
London  County  Council  to  the  use  of  temporary  electrical 
work. 

All  main  switches,  fuses,  etc.,  which  are  the  property  of  the 
electric  supply  company  must  be  distinguished  by  being  colored 
red  with  a  white  band. 

At  least  one  pair  of  india-rubber  gloves  must  be  provided  for 
the  use  of  the  electricians  in  connection  with  the  electric 
lighting  arrangements  as  a  precaution  in  the  event  of  high 
voltage  occurring.  The  gloves  must  be  kept  on  the  stage 
switchboard  and  be  kept  in  good  order. 

At  least  one  bucket,  filled  with  dry  sand,  must  be  kept  in  some 
accessible  position  on  the  stage  in  readiness  for  u.se  in  dealing 
with  an  electric  fire,,  and  one  must  also  be  kept  in  each  of  the 
intake  rooms. 


p:lectrical  world. 


VoL.  LII,  No.  10. 


5-’« 


j 

i 


Improvement  in  Illumination  Efficacy. 

At  the  Put-in-Bay  convention  of  the  Ohio  Electric  Light 
-Association  Mr.  J.  S.  Codman  presented  a  paper  outlining  the 
improvements  that  may  be  made  in  illumination  efficacy  by  em¬ 
ploying  high-efficiency  lamps  and  applying  the  principles  of 
illuminating  engineering.  The  author  stated  that  the  reduction 
in  cost  of  lighting  by  the  introduction  of  high-efficiency  lamps 
was  at  first  feared  by  many  central  station  managers,  who 
thought  that  the  income  of  the  stations  might  thereby  be  re¬ 
duced,  but  now  it  is  understood  that  it  will  give  a  tremend¬ 
ous  stimulus  to  the  electric  lighting  business  and  will  react 
favorably  on  the  industrial,  heating  and  cooking  business  as 
well.  The  central  station  has  nothing  to  lose  and  everything  to 
gain  from  a  reduction  in  the  cost  of  electric  service,  whether  as 
the  result  of  a  reduction  in  the  cost  of  producing  electric  energy 
or  as  the  result  of  improved  processes  in  the  transformation 
of  electric  energy  into  light,  heat  and  motive  power.  A  re¬ 
duction  in  the  cost  of  producing  electric  energy  benefits  the 
central  station  directly.  A  reduction  in  the  cost  of  transform¬ 
ing  electric  energy  into  light,  heat  and  motive  pow’er  directly 
benefits  its  customers,  but  most  assuredly  does  it  also  benefit 
the  station  indirectly  by  opening  up  increased  opportunities  for 
business.  The  central  station  men  should  co-operate  with  their 
customers  so  that  the  customers’  installations  may  be  of  the 
highest  efficiency.  In  co-operation  with  customers  there  is,  at 
least  in  the  lighting  field,  a  great  opportunity  to  reduce  the  cost, 
since  the  waste  by  customers  not  only  in  converting  electric 
energy  into  light,  but  also  in  the  use  of  the  light  itself,  is  pro- 
<ligious.  This  continual  waste,  unrealized  by  customers,  leads 
to  the  impression  that  electric  lighting  is  more  e.xpensive  than 
is  actually  the  case,  with  the  result  that  many  are  afraid  even 
to  try  it,  and  the  growth  of  the  business  is  therefore  stunted. 

One  of  the  principal  objects  of  the  science  of  illuminating 
engineering  is  to  prevent  or  at  least  check  this  great  waste, 
and  some  knowledge  of  its  principles  is  therefore  of  great  value 
to  those  connected  with  the  central  station  business,  because 
many  of  the  ways  of  wasting  electricity  or  light  are  perfectly 
obvious  and  can  be  easily  remedied  either  by  adopting  certain 
policies  or  by  a  campaign  of  education  among  the  customers. 
For  example,  much  electricity  is  wasted  by  customers  through 
the  use  of  cheap  lamps  of  low  efficiency  and  by  the  use  of 
lamps  after  they  have  reached  the  end  of  their  u.seful  life. 
This  can  best  he  remedied  by  the  adoption  of  the  wise  policy 
of  furnishing  lamp  renewals  to  customers  either  free  or  at 
least  at  less  than  the  market  price,  and  by  the  offering  of  these 
renewals  at  stated  intervals.  This  policy  enables  the  company 
to  supply  its  customers  with  lamps  of  high  efficiency,  and  to  a 
great  extent  prevents  them  from  using  old  lamps. 

.Another  prolific  cause  of  waste  against  which  customers 
should  be  warned  is  the  use  of  dirty  lamps.  From  20  to  30 
per  cent  of  the  light  may  easily  be  wasted  in  this  manner,  and 
such  a  condition  of  affairs  is  very  detrimental  to  the  interests 
of  the  central  station.  The  use  of  an  unnecessary  amount  of 
light  is  still  another  form  of  waste.  This  is  most  common  in 
residences,  where  i6-cp  lamps  are  often  put  in  every  socket,  as 
the  result  of  the  policy  of  not  encouraging  customers  to  use 
lamps  of  less  candle  power.  This  practice  may  have  a  most 
unfortunate  effect  in  leading  customers  to  use  i6-cp  lamps  in 
many  places  where  8,  4  or  even  2-cp  lamps  might  give  all  the 
light  needed.  The  unnecessary  addition  to  the  bill  will  deter 
the  customers  from  using  lamps  of  higher  candle-power  than 
U)  in  those  places  w-here  such  lamps  are  really  needed.  The 
result  is  too  much  light  in  some  places  and  not  enough  in 
others,  and  electric  lighting  appears  to  be  inefficient  and  ex¬ 
pensive.  Of  course,  customers  must  not  be  urged  to  be  penuri¬ 
ous  in  their  use  of  light.  They  should  have  abundant  light  for 
their  purposes,  hut  more  than  is  needed  is  undesirable.  Bills 
commensurate  with  the  actual  results  obtained  by  the  customers 
will  be  a  source  of  satisfaction ;  it  should  be  remembered  also 
that  low  bills  for  lighting  will  lead  to  the  use  of  electricity  for 
other  purposes  likely  to  have  a  better  efPect  on  the  .station  load 
factor. 


Another  cause  of  waste,  also  most  common  in  residences,  is 
the  failure  to  make  it  easy  to  turn  lamps  on  and  off.  Lamps 
are  sure  to  be  left  in  circuit,  if  otherwise  it  is  necessary  to 
grope  about  in  the  dark.  Here  is  an  opportunity  to  impress 
upon  architects  and  customers  the  desirability  of  plenty  of 
switches  properly  located.  Often  the  money  spent  in  unneces¬ 
sarily  elaborate  fixtures  might  be  spent  on  switches  and  e.xtra 
lighting  outlets  to  the  great  ultimate  satisfaction  of  the 
customer. 

The  above  described  ways  in  which  electricity  and  light  are 
w’asted  are  obvious  and  to  overcome  them  requires  no  technical 
training. 

There  are  other  ways  in  which  light  is  wasted,  how’ever, 
which  are  not  so  obvious  and  to  overcome  which  some  knowl¬ 
edge  of  illuminating  engineering  principles  is  necessary.  First, 
there  is  the  practice,  far  too  common,  of  placing  dazzling 
lamps  directly  in  the  line  of  vision.  The  resultant  glare  makes 
it  impossible  to  see  well,  but  the  true  cause  of  the  trouble  is 
often  not  appreciated,  and  the  demand  is  therefore  for  in¬ 
creased  light,  which  only  increases  the  glare  and  is  consequently 
wasteful.  The  use  of  bare  incandescent  lamps  is  a  form  of 
waste  of  a  particularly  unfortunate  character,  for  not  only 
does  the  customer  fail  to  get  the  best  illumination  for  the 
amount  of  money  spent,  but  also  the  practice  directly  injures 
the  business  by  giving  electric  lighting  the  reputation  of  being 
bad  for  the  eyes.  As  a  rule,  the  lamps  themselves  are  not  what 
one  wishes  to  see,  but  the  illumination  due  to  them.  If  possible, 
therefore,  the  lamps  should  be  put  out  of  the  line  of  vision;  if 
this  is  not  practicable,  satisfactory  results  can  be  obtained  if 
their  brilliancy  is  kept  down.  By  low  brilliancy,  however,  is 
not  meant  necessarily  low  candle-power.  The  brilliancy  of  a 
light  source  depends  not  on  the  total  quantity  of  light  emitted, 
but  on  the  quantity  of  light  emitted  in  proportion  to  the  area 
of  the  surface  presented  to  the  eye.  The  brilliancy  of  the 
incandescent  lamp,  however,  can  be  readily  reduced  by  enclosing 
it  in  a  properly  designed  diffusing  globe  of  opal,  ground  or 
prismatic  glassware.  Globes  can  be  obtained  which  will  abso¬ 
lutely  conceal  the  filament  of  the  lamp  and  will  make  the  light 
appear  to  come  evenly  from  the  whole  surface  of  the  globe 
itself,  thereby  increasing  the  area  of  the  light  source  and  re¬ 
ducing  the  brilliancy.  At  the  same  time,  the  actual  loss  of 
light  is  trifling  as  compared  with  the  great  reduction  in 
brilliancy. 

The  brilliancy  of  the  tungsten  lamp  is  far  greater  even  than 
that  of  the  old  carbon  lamp,  and  the  use  of  it  unshaded  is 
almost  criminal.  It  is  most  commonly  used  to-day  with  a 
deep  prismatic  reflector  and  the  tip  of  the  lamp  frosted,  so 
that  the  filament  itself  is  not  seen.  The  reflector  and  frosting 
cause  some  loss  of  light,  of  course,  but  this  loss  is  absolutely 
negligible  when  the  great  reduction  in  brilliancy  is  taken  into 
consideration,  together  with  the  fact  that  an  actual  average 
increase  of  light  of  13^^  per  cent  is  obtained  in  all  directions 
below  the  horizontal.  The  last  statement  leads  to  the  con¬ 
sideration  of  still  another  cause  of  great  waste  of  light,  namely 
that  due  to  the  thoughtless  and  indiscriminate  use  of  globes 
and  reflectors.  There  are  two  ways  in  which  this  may  occur — 
first,  by  the  actual  absorption  of  the  light  and,  second,  by  the 
failure  to  direct  it  where  it  is  needed.  Well-designed  globes 
and  reflectors  are  exceedingly  valuable  devices  both  for  soften¬ 
ing  the  light — that  is,  for  reducing  its  brilliancy — and  for  dis¬ 
tributing  it  in  the  desired  directions.  They  should,  however,  be 
used  intelligently.  If  used  without  knowledge  of  their  effect 
they  are  often  worse  than  useless. 

Not  very  many  years  ago  the  illuminating  engineer  who 
wished  to  know  about  the  effect  of  different  reflectors  had  to 
make  the  test  himself  or  guess  at  the  results.  To-day  a  number 
of  the  prominent  manufacturers  publish  photometric  curves  of 
globes  and  reflectors  used  with  different  light  sources,  and  in 
many  cases  the  tests  from  which  these  curves  are  derived  are 
not  made  by  the  manufacturers  themselves,  but  by  outside  im¬ 
partial  experts  who  make  a  business  of  accurate  testing.  These 
curves  are  readily  obtainable;  in  many  cases  the  knowledge 
obtained  thereby,  together  with  a  fair  w-orking  knowledge  of 
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the  principles  of  good  illumination,  is  all  that  is  needed,  in 
order  to  design  lighting  installations  in  a  very  satisfactory 
manner. 

In  the  case  of  very  large  or  complicated  problems  it  is  gen¬ 
erally  advisable  to  depend  upon  the  services  of  a  consulting 
illuminating  engineer ;  if  there  is  none  connected  with  the 
company  the  manager  of  the  company  or  one  or  more  of  the 
solicitors  can  acquit c  all  the  necessary  information. 


Letter  to  the  Editors. 


Illuminating  Engineering  Fads. 

To  the  Editors  of  Electrical  World: 

Sirs  : — It  is  amusing  to  observe  the  gyrations  of  some  of  the 
new-born  so-called  “illuminatirg  engineers"  whose'  brains  are 


so  congested  with  “cast-in-the-glass '  fads  that  they  are,  ap¬ 
parently,  unable  to  stare  a  lighting  problem  in  the  face  without 
dodging  behind  a  prismatic  curve.  I  don’t  mean  to  say  that 
prismatic  glassware  is  not  useful  for  some  purposes,  but  that 
does  not  mean  a  red  necktie  would  be  proper  with  a  dress  suit. 

After  reading  a  number  of  the  specifications  written  by  some 
of  these  "prismiticous”  fever-stricken  engineers,  I  almost  be¬ 
lieve  that  if  you  should  ask  them  how  to  light  the  bottom  of  the 
ocean  they  would  recommend  a  232323  prismatic  shade  and  then 
try  to  convince  you  that,  figured  by  the  law  of  inverse  squares, 
you  would  obtain  2%  foot-candles  under  the  left  paw  of  a  pink¬ 
eyed  lobster  in.  from  the  bottom.  They  might  even  add 

that  this  would  be  increased  about  per  cent  if  he  happened 
to  be  lying  directly  over  a  patch  of  white  sand. 

Let  us  hope  the  future  will  develop  more  true  illuminating  en¬ 
gineers,  whose  unbiased  recommendations  w'ill  be  based  on  a 
foundation  of  fact. 

New  York.  W.  H.  Spencer. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE 

Abstracts  of  the  important  articles  appearing  in  the  electrical  periodical  press  of  the  world 


Generators,  Motors  and  Transformers. 

Direct-Current  Turbo-Generators. — H.  M.  Hobart. — A  paper 
containing  many  diagrams  and  tables  on  the  design  of  direct- 
current  turbo-generators  and  comparing  them  with  engine- 
driven  direct-current  generators  and  turbine-driven  alternators, 
'riie  gist  of  the  discussion  is  that  while  efforts  to  improve  tlie 
direct-current  turbo-generator  are  to  be,  commended,  there  is 
nothing  to  be  gained  by  representing  it  as  being  at  present  any¬ 
thing  but  a  most  unsatisfactory  machine.  In  special  cases  where 
steel  turbines  are  the  prime  movers  and  direct  current  is  re¬ 
quired.  it  may  be  advantageous  to  generate  alternator  current 
by  a  turbo-driven  alternator  and  convert  this  to  direct  current 
by  a  rotary  converter.  Several  features  of  this  scheme  are 
discussed. — Lond.  Elec.  Times,  August  6  and  13. 

Unipolar  Generators. — O.  Schulz. — In  discussing  the  use  of 
unipolar  generators  in  connection  with  steam  turbines,  Pohl 
has  recently  claimed  that  the  unipolar  machine  becomes  too 
heavy,  compared  with  the  commutator  direct-current  generator. 
The  present  author  gives  some  formulas  to  show  that  this 
criticism  is  not  valid.  In  discussing  several  constructions  of 
the  unipolar  machine  he  shows  that  they  can  be  built  so  as  not 
to  be  too  heavy.  He  thinks  there  is  no  trouble  to  be  expected 
from  a  large  number  of  slip  rings.  There  is  a  large  loss  at  the 
brushes,  but  this  is  really  the  main  loss  in  the  unipolar  machine, 
so  that  the  total  efficiency  is  as  high  as  that  of  a  commutator 
machine.  The  author  thinks  that  the  construction  of  the  uni¬ 
polar  machine  is  simpler  and  that  it  is  therefore  more  reliable 
in  operation.  However,  unipolar  machines  should  be  built  only 
for  large  outputs,  since  for  some  ratings  they  are  too  heavy. 
For  an  e.m.f.  of  6oo  volts  the  unipolar  machine  should  have  a 
rating  of  at  least  1000  kw. — Elek.  u.  Masch.,  July  19. 

Large  Direct-Current  Motor. — J.  Reyval. — .\n  illustrated  de¬ 
scription  of  a  2000-hp,  500-volt,  direct-current  shunt  motor 
which  is  used  for  intermittent  working  in  a  steel  mill.  The 
motor  gives  2000  hp  at  speeds  between  50  and  80  r.p.m.  .\t  40 
r.p.m.  it  gives  1500  hp  and  at  22  r.p.m.  600  hp. — La  Lumiere 
Elec.,  .\ugust  8. 

Synchronous  Motor. — F.  P.  Greedy. — .-Kn  article  in  the  first 
part  of  which  the  author  describes  a  circle  diagram  for  the 
synchronous  motor  which  is  analogous  to  the  well-known  dia¬ 
gram  of  the  induction  motor.  In  the  second  part  e.xperimental 
tests  of  the  diagram  are  described. — Lond.  Elec.  Eng'ing,  July 
31  and  .\ugust  7. 

Surging  of  Alternators. — K.  W.  Wagner. — .\  theoretical  note 
on  stationary  free  oscillations  of  alternators  and  their  possible 
causes. — Elek.  und  Masch.,  August  9. 

Lamps  and  Lighting. 

Effect  of  Ultraviolet  Light  on  the  Eyes. — F.  Scha.nz  and  C. 
Stockhausen. — A  paper  read  before  the  German  .\ssn.  of 


Elec.  Eng.  I  he  authors  point  out  that  with  progress  in  tlie 
invention  of  lamps  the  production  of  ultraviolet  rays  in  tlie 
spectrum  of  the  lanqis  has  also  made  progress.  With  all  lamps 
in  glass  globes,  the  ultraviolet  spectrum  stops  at  the  wave  length 
300  MM.  The  glass  absorbs  ultraviolet  waves  of  the  shortest 
wave  length,  but  permits  those  of  wave  lengths  from  300  to 
400  MM  to  pass.  It  is  these  rays  which  seem  to  have  the  strongest 
effect  on  the  human  organism  and  especially  on  the  eye.  The 
troubles  caused  by  them  within  the  eye  are  discussed.  The  authors 
have  devised  a  new  kind  of  glass  called  “euphos  glass”  which 
completely  absorbs  the  ultraviolet  rays  while  the  absorption 
within  the  visible  spectrum  is  small,  amounting  to  from  3  to  5 
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FIG.  I. — SEVEN  SMCTRA  OF  THE  ELECTRIC  ARC. 

per  cent.  On  account  of  this  loss  of  light  by  absorption  the 
composition  of  the  glass  is  chosen  differently  for  arc  lamps,  for 
incandescent  electric  lamps  or  for  incandescent  gas  lamps. 
Fig.  I  shows  seven  spectra  of  an  electric  arc  lamp.  The  visible 
spectrum  reaches  from  a  to  b,  the  ultraviolet  spectrum  from 
b  to  c,  so  that  c  represents  the  wave  length  at  which  ordinary 
glass  begins  to  absorb  ultraviolet  rays.  .\t  the  left  of  each 
spectrum  the  time  of  exposure  is  given,  Sek.  meaning  seconds 
and  Min.  meaning  minutes.  No.  i  is  the  spectrum  of  an  arc 
lamp  without  the  globe;  No.  2  with  clear  transparent  globe 
(I  mm  in.  thickness);  No.  3  with  milky-glass  globe  (i  mm), 
No.  4  with  frosted  globe  (i  mm)  ;  No.  5  with  a  globe  of  red- 
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violet  glass,  such  as  is  used  in  some  arc-lamp  factories  for 
observations  of  the  arc  (1.5  mm),  and  Nos.  6  and  7  are  spectra 
of  the  arc  with  globes  of  the  special  euphos  glass  of-  the 
authors  (0.8  mm). — Eltrk.  Zcit,  .\ugust  13. 

I'llrainolet  Rays  in  Artificial  Sources  of  Light  and  in  Sun¬ 
light. — VoEGE. — The  paper  noticed  in  the  preceding  abstract 
has  led  the  present  author  to  make  a  series  of  experiments  in 
which  artificial  sources  of  light  and  daylight  or  sunlight  were 
compared  with  respect  to  their  content  of  ultraviolet  rays,  if 
the  illumination  per  unit  surface  is  the  same.  The  arrange¬ 
ment  of  the  experiment  is  indicated  in  Fig.  2,  where  a  and  b 


FIGS.  2  AND  3. — ULTRAVIOLET  LIGHT  EXPERIMENTS. 

are  two  white  surfaces  diffusely  reflecting  the  light  falling  on 
them  through  the  ends  of  tube  R,  the  inside  of  which  is  black¬ 
ened.  The  skylight  falls  on  the  surface  a,  while  the  light  from 
the  lamp  to  be  tested  is  directed  on  b.  The  distance  of  the 
lamp  to  be  tested  from  the  surface  b  is  so  adjusted  that  the 
illumination  of  the  two  images  produced  by  the  surfaces  a  and  b 
on  a  frosted  glass  within  the  photograph  box  C  is  the  same, 
rile  frosted  glass  plate  is  then  replaced  hy  a  sensitive  photo¬ 
graph  plate.  In  order  to  find  out  how  far  the  ultraviolet  rays 
are  absorbed  by  ordinary  window  glass,  the  upper  half  of  the 
field  of  vision  at  c  is  covered  with  a  window  glass  plate  of 
2  nun  thickness,  while  the  lower  half  is  covered  with  a  trans¬ 
parent  quartz  plate  of  the  same  thickness.  The  latter  permits 
the  ultraviolet  rays  to  pass.  The  loss  of  light  due  to  reflection 
is  the  same  for  both  halves.  'I'lie  four  segments  of  the  picture 
obtained  in  this  way  are  indicated  in  Fig.  3.  The  surfaces 
a  and  Oi  are  lighted  by  the  lamp  under  test,  the  surfaces  b  and  bt 
by  diffused  daylight.  The  light  falling  on  a  and  b  contains  all 
the  ultraviolet  rays  since  the  quartz  plate  does  not  absorb  them. 
The  light  falling  on  the  surfaces  Wt  and  bi  has  passed  through 
glass  which  absorbs  part  of  the  ultraviolet  rays.  By  measure¬ 
ments  made  in  this  way  with  carbon-filament  lamps,  metallic- 
tilament  lamps,  Nernst  lamps,  arc  lamps  and  mercury-vapor 
lamps,  the  author  shows  that  for  equal  illumination  per  unit  of 
surface  the  light  of  all  electric  incandescent  lamps,  of  gas 
incandescent  lamps  and  of  most  arc  lamps  contains  less  ultra¬ 
violet  rays  than  daylight.  The  only  exceptions  are  the  regina 
arc  lamps  and  the  mercury-vapor  lamp.  In  general  one  may 
state  that  with  inelirect  illumination  (.the  eye  not  seeing  the 


Fit;.  4. — ULTRAVIOLET  LIGHT  EXPERIMENTS. 

sources  of  light)  and  with  equal  illumination  per  unit  of  sur¬ 
face,  less  ultraviolet  rays  get  into  the  eye  with  artificial  light 
than  with  daylight.  The  author  finally  made  some  experiments 
on  the  effect  of  direct  illumination.  Sunlight  and  the  light 
from  a  series  of  lamps  were  reflected  by  means  of  a  bright 


metallic  mirror  into  the  narrow  slit  of  the  spectograph.  The 
distance  of  incandescent  lamps,  small  arc  lamps  and  larger  arc 
lamps  were  40,  60  and  100  cm  respectively,  which  values  were  of 
course  arbitrary.  Fig.  4  shows  the  results.  No.  i  is  the 
spectrum  of  the  regina  arc  lamp  (dis.ance  60  cm  )  ;  No.  2, 
carbon  flame  arc  lamp  of  2000  cp  (100  cm)  ;  No.  3,  incandescent 
gas  lamp  of  75  cp  (40  cm)  ;  No.  4,  Nernst  lamp  of  32  cp  (40 
cm)  ;  No.  5,  tungsten  lamp  of  40  cp  (distance  40  cm)  ;  No.  6, 
sunlight  in  July  at  10  a.  m. ;  No.  7,  sunlight  passing  through  a 
clear  glass  plate  of  2  mm  thickness.  Fig.  4  shows  that  the 
spectrum  of  the  sunlight  is  much  richer  in  ultraviolet  rays 
than  that  of  any  artificial  source  of  light. — Elek.  Zcit., 
August  14. 

Mctallic-Filamcnt  Lamps. — Notes  on  some  recent  British 
patents.  C.  Hyde  patents  the  following  method  of  making 
a  joint  betw’een  the  leading-in  wire  of  platinum  or  copper,  etc., 
and  the  tungsten  or  other  filament.  The  filament  is  first 
secured  to  the  wire  with  a  paste  made  from  a  metallic  pow'der 
and  a  gelatinous  metallic  oxide.  Copper,  tungsten,  or  nickel 
powder,  may  be  used  w'ith  a  precipitated  oxide  of  cither  copper 
or  nickel.  To  reduce  the  paste  and  sinter  the  joint  together 
the  leading-in  wire  is  connected  to  one  terminal  of  the  secondary 
of  a  looo-volt  transformer.  An  electrode  connected  to  the 
other  terminal  is  brought  near  the  joint.  The  arc  formed  re¬ 
duces  the  oxide  and  a  good  metallic  joint  is  obtained.  The 
operation  must  be  performed  in  an  atmosphere  of  hydrogen. 

jet  of  hydrogen  may  be  used  instead  of  the  arc.  The 
Siemens  &  Halske  Company  patented  a  process  for  removing 
from  metal  filaments  the  carbon  which  remains  from  the  bind¬ 
ing  agent  employed  in  the  manufacture  of  the  filament.  The 
filament  is  connected  with  a  source  of  supply  and  placed  in  the 
receiver  of  an  air  pump,  which  also  contains  a  dish  holding 
glacial  acetic  acid.  After  a  sufficient  vacuum  has  been  pro¬ 
duced,  the  glacial  acetic  acid  evaporates,  and  if  now  the  filament 
is  caused  to  glow  the  carbon  is  rapidly  removed. — Lond.  Elec. 
Eng’ing,  .\ugust  6. 

Generation,  Transmission  and  Distribution. 

Electric  Motors  in  Mines. — A  profusely  illustrated  description 
of  the  electric  equipment  at  the  Ferndale  collieries.  Energy  is 
supplied  to  a  group  of  eight  pits  from  a  steam-driven  generating 
st.Ttion  containing  low'-speed  alternators.  The  transmission  to 
the  pits  nearest  the  power  station  is  at  2200  volts,  and  to  the 
more  distant  pits  at  6600  volts,  by  overhead  lines.  Electricity 
is  used  in  the  mines  for  ventilation,  haulage,  pumping  and 
lighting,  as  well  as  for  driving  workshops  on  the  surface.  A 
large  electric  winder  of  the  Ilgner  type  is  being  erected. — Lond. 
Elec.  Eng’ing,  August  6. 

Flytvheels. — H.  M.  Sayers. — .\n  article  in  which  the  author 
di.scusses  the  use  of  flywheels  in  generating  plants  in  order  to 
reduce  variations  in  speed  arising  from  uneven  turning  move¬ 
ment  in  prime  movers,  and  rapid  fluctuations  of  the  external 
load,  and  to  improve  the  parallel  running  of  alternators  by  pre¬ 
venting  correspondence  between  the  free  oscillation  period  of 
the  alternators  and  the  cyclic  irregularity  of  turning  movement 
of  the  engines,  w'hich  would  set  up  resonance.  The  quantitative 
elements  required  for  practical  design  are  given.  The  applica¬ 
tions  of  flywheels  to  converting  sets  and  to  winding  and  rolling 
machinery  are  briefly  discussed. — Lond.  Elec.  Eng'ing., 
■August  13. 

Feat  as  Fuel. — .A  note  on  the  proposed  erection  of  a  large 
generating  station  in  the  district  of  Holstein,  Germany.  The 
work  has  been  undertaken  by  the  Kdrting  Company.  Large  gas 
engines  will  be  supplied  with  gas  from  producers  using  air- 
dried  peat  as  fuel.  The  generating  costs  are  estimated  at  0.2 
cent  per  hp-hour.  Electrical  energy  for  lamps  and  motors  will 
be  distributed  to  various  local  authorities  and  manufacturing 
concerns  w’ithin  the  district. — Lond.  Elec.  Eng’ing,  July  30. 

Combined  Steam  and  Hydro-Electric  Plant. — M.  .Arbeiter. — 
.A  discussion  of  the  conditions  under  which  the  cost  of  opera¬ 
tion  becomes  a  minimum  in  a  water-power  plant  which  has  a 
steam  reserve  and  is  also  supplied  with  energy  from  an  outside 
company  at  a  yearly  flat  rate. — Elek.  und  Masch.,  .August  2. 

Electric  Motors  in  a  Quarry. — .An  illustrated  description  of 
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an  electric  equipment  which  replaces  steam  driving  in  a  British 
granite  quarry,  energy  being  obtained  from  a  supply  company. 
The  applications  of  electricity  include  10  cranes,  a  system  of 
aerial  ropeways,  pumps,  air-compressors,  and  the  driving  of 
stone-breaking,  crushing  and  screening  plant. — Lond.  Elec. 
Eng’ing,  August  13. 

Electricity  in  Coal  Mines. — long  and  fully  illustrated  de¬ 
scription  of  various  electrical  machinery,*  apparatus,  appliances, 
safety  lamps,  etc.,  shown  at  a  recent  colliery  exhibition.  The 
exhibits  are  principally  of  English  makes. — Lond.  Elec.  Rev., 
July  17,  24  and  31  and  August  14. 

Flyivlicel  Accidents. — note  on  cause  of  flywheel  explosions. 
In  discussing  the  stresses  set  up  in  the  rims  it  is  said  that  steel 
is  the  best  material.  Besides  tbe  rim  stresses,  the  stresses  in 
the  arms  should  not  be  overlooked. — Lond.  Elec.  Rev.,  .\ugust  7. 

Traction. 

Single-Phase  Raiheay. — .\n  illustrated  description  of  the  new 
single-phase  railway  in  the  Locarno- Bignasco  valley  in  Switzer¬ 
land.  The  overhead  conductor  is  supplied  with  energy  at  5000 
volts  over  most  of  tlie  line,  but  an  e.m.f.  of  8oo  volts  is  used 
in  tbe  urban  sections.  The  cars  are  provided  with  two  inde¬ 
pendent  collectors ;  that  for  the  high-voltage  system  is  of  the 
Oerlikon  curved  bar  pattern,  while  a  bow  collector  is  in  use  on 
the  8oo-volt  sections.  Each  motor  coach  is  equipped  wdth  four 
40-hp  motors  of  the  Oerlikon  compensated  series  single-phase 
commutator  type,  provided  in  the  usual  way  with  auto-trans¬ 
formers,  of  which  two  are  carried  on  each  car. — Lond.  Elec. 
Eng’ing,  August  13. 

Glasgoio  Tramv.'ays. — .\n  abstract  of  the  last  annual  report 
of  the  municipal  tramways  of  Glasgow.  It  shows  an  increase 
in  the  average  traffic  revenue  per  car  mile  from  20.930  cents 
for  the  year  1906-7,  to  20.976  cents  for  the  year  1907-8.  The 
working  expenses,  including  capital  charges,  show  an  increase 
of  0.344  cent  per  car-mile  over  those  of  the  previous  year.  The 
extensions  during  the  past  year  comprised  about  one  mile  of 
double  track,  the  total  length  of  single  track  owned  and  leased 
by  the  corporation  amounting  to  179  miles.  The  generating 
costs  have  increased  from  2.1 12  cents  to  2.382  cents  per  kw-hour 
transmitted  to  the  substations  for  traction  and  car  lighting 
purposes. — Lond.  E.lec.  Eng’ing,  July  30. 

Rail  Creeping. — E.  Gixildi.ng. — .\fter  discussing  the  creeping 
of  track  rails,  the  author  deals  especially  with  the  creeping  of 
the  third-rail  on  electric  railways.  The  results  of  a  series  of 
observations  on  90  miles  of  third-rail  on  the  North  Eastern 
Railway  are  given.  The  investigation  lasted  18  months.  The 
author  found  the  creeping  of  the  third-rail  to  be  quite  a  serious 
trouble.  remedy  was  found  in  allowing  e.xpansion  joints 
every  60  yd.  or  too  yd.,  and  effectually  anchoring  each  such 
length. — Lond.  Elec.  Lng’ing,  .\ugust  13. 

Corrugation. — .\n  account  of  an  extended  discussion  of  Carus- 
Wilson’s  recent  paper  on  rail  corrugation.  H.  M.  Sayers  ex¬ 
pressed  the  opinion  that  intermittent  slipping  would  have  the 
same  effect  as  the  intermittent  skidding  described  by  the  lec¬ 
turer.  Such  intermittent  slipping  could  be  caused  by  the  sudden 
rise  of  motor  torque  when  two  or  more  notches  of  the  con¬ 
troller  were  passed  over  without  a  pause.  J.  R.  Salter  sug¬ 
gested  that  the  molecular  change  in  the  iron  rails  due  to  mag¬ 
netization  might  have  some  influence.  The  importance  of  en¬ 
suring  uniform  flange  pressure  was  emphasized  by  J.  S.  Warner. 
Carus-VV’^ilson  replied  fully  to  all  questions. — Lond.  Elec. 
Eng’ing,  July  30. 

Axles. — P.  Davvsox. — In  a  continuation  of  his  long  illustrated 
serial  on  electric  traction  or  railw'ays,  the  author  considers 
axles  and  gives  details  of  present  practice,  after  which  an  out¬ 
line  is  to  be  given  of  the  calculations  involved  in  axle  design. 
Nickel  steel  seems  to  be  the  most  suitable,  containing  also  some 
silicon  and  mangane.se  and  being  low  in  carlton. — Lond.  Elec., 
July  24. 

Installations,  Systems  and  Appliances. 

Connections  for  Small  Consumers. — W.  F.  Mitchell  and  J. 
Fernie. — In  view  of  the  reduced  revenue  per  consumer,  due  to 
the  advent  of  the  metallic-filament  lamp,  it  is  important  to  keep 
the  cost  of  small  house  service  down.  The  autliors  think  that  the 


draw-in  system  of  mains  is  the  cheapest.  They  discuss  various 
details  and  also  the  possibility  of  reducing  cost  in  special  cases, 
for  instance,  when  two  consumers  are  supplied  with  energy 
from  one  service  pipe — Lond.  Elec.  Eng’ing.,  August  6. 

Tirrill  Regulator. — M.  Seidner. — An  illustrated  article  on  the 
theory  of  the  Tirrill  regulator,  emphasizing  one  special  new 
feature  of  this  regulator. — Elek.  und  Masch.,  .\ugust  9. 

Electrophysics  and  Magnetism. 

Positive  Electrons. — ^J.  Becquerh,. — .•K  further  paper  in 
which  he  endeavors  to  prove  that  he  has  shown  experimentally 
the  existence  of  positive  electrons.  He  maintains  that  the  radia¬ 
tions  known  up  to  the  present  are  not  sufficient  to  account  for 
the  new'  facts  observed  by  him. — Comptes  Rendus,  July  13; 
translated  in  Lond.  Elec.,  August  7.  Seme  criticisms  of  these 
experiments  by  A.  Bestelmeyer,  w'ho  maintains  that  Becquerel’s 
experiments  are  not  conclusive,  are  given  in  Phys.  Zeit., 
.\ugust  15. 

Translation  of  Energy. — K.  Uller. — highly  mathematical 
paper  on  the  conception  of  movements  of  energy  in  a  permanent 
electromagnetic  field  according  to  the  theory  of  Poynting. — 
Phys.  Zeit.,  August  15. 

Electrochemistry  and  Batteries. 

Deposition  of  Copper. — S.  O.  Cowper-Coles. — .\n  illustrated 
paper  in  which  the  author  describes  electrolytic  processes  for 
the  production  of  copper  tubes,  sheets  and  wire,  and  shows  how 
he  has  been  able  to  employ  current  densities  up  to  500  amp 
per  square  foot  by  using  revolving  cathodes,  although  200  amp 
per  square  foot  is  found  to  be  the  most  economical  density. 
Particulars  are  also  given  of  a  method  for  producing  copper 
wire  by  electrolytic  means.  Lond.  Elec,  and  Elec.  Eng.,  Aug. 
14;  Lond.  Elec.  Eng’ing,  .\ugust  13. 

Calcium  Cyanamide. — .\.  Frank. — His  Faraday  Society  pa¬ 
per  in  full  on  the  utilization  of  atmospheric  nitrogen  in  the 
production  of  calcium  cyanamide  and  its  use  in  agriculture  and 
chemistry. — Lond.  Elec.  Eng.,  July  31  and  August  7. 

Electric  Furnace  for  Iron  and  Steel. — J.  B.  C.  Kershaw. — 
.\n  article  in  which  the  author  gives  a  review  of  recent  progress 
in  the  use  of  the  electric  furnace  in  the  steel  industry.  Some 
notes  on  ferroalloys  are  added,  especially  on  ferrochrome,  ferro- 
silicon  and  ferrovanadium. — Lond.  Elec.,  August  7. 

Units,  Measurements  and  Instruments. 
Reichsanstalt. — An  abstract  of  the  report  of  the  Reichsan- 
stalt  for  1907.  The  variations  in  the  resistance  of  manganin 
resistors  has  been  found  to  be  very  slight  and  the  “humidity 
effect”  only  just  perceptible.  Resistor  coils  are  now  being 
wound  on  metallic  spools  with  longitudinal  slots  to  render  them 
somewhat  flexible;  in  this  way  it  is  hoped  to  make  any  effect 
due  to  humidity  practically  negligible.  The  size  of  the  grains 
of  mercurous  sulphate  used  in  the  preparation  of  standard  cells 
is  believed  to  play  an  important  part  in  the  behavior  of  their 
I'.m.f.  Measurements  of  the  wave-length  of  electric  oscillations 
can  be  made  with  an  error  not  exceeding  i  part  in  1000  for 
long  waves  (above  1000  m),  and  in  the  case  of  shorter  wave 
lengths  the  accuracy  is  within  i  per  cent.  Experiments  have 
been  made  with  undamped  oscillations  produced  by  Poulsen’s 
methods.  For  the  analysis  of  electric  vibrations  and  oscilla¬ 
tions  an  oscillograph  was  constructed  on  Gehreke’s  principle. 
This  instrument  is  based  on  the  property  of  cathodic  glow  light 
to  cover  a  surface  proportional  to  the  current  density.  By 
using  a  rapidly  rotating  brilliant  concave  mirror,  it  was  feasible 
to  analyze  electric  vibrations  down  to  500  m  in  wave-length 
with  the  aid  of  this  oscillograph.  Researches  were  made  on 
the  behavior  of  the  new  self-induction  standards  when  sub¬ 
mitted  to  high-frequency  alternating  currents,  and  it  was  found 
that  the  small  self-induction  of  the  bridge  coils  introduced 
considerable  errors  into  the  results.  In  “skin  effect”  measure¬ 
ments  this  value  must  be  determined,  for  which  purpose  a 
Wheatstone  bridge,  whose  arms  consist  of  “bifilar”  stretched 
wires,  has  been  used.  With  this  arrangement  the  coefficient  of 
self-induction  can  be  determined  from  geometrical  measure¬ 
ments  and  the  coefficient  of  self-induction  of  coils  of  high  re¬ 
sistance  can  be  measured  even  when  the  resistance  varies  within 
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wide  limits.  For  instance,  by  this  method  the  self-induction  of 
a  conductor  whose  time  constant  is  1.6  x  lO’*  seconds  can  be 
measured  to  within  a  few  per  cent.  Numerous  tests  of  lamps 
were  made.  Moreover,  the  magnetic  properties  of  various  iron 
alloys  and  steels  were  investigated. — Lond.  klcc.  Eng'ing.,  July 
,to;  Ivond.  Elcc.,  .\ugust  14. 

Cadmium  Cell. — R.  Joi’aust. — According  to  Jaeger  and  Lin- 
deck  the  e.m.f.  e  of  the  standard  cadmium  cell  with  saturated 
electrolyte  changes  with  the  temperature  t  according  to  the 
equation 

ct  =C2o  —  0.000038  (/  —  20)  — 0.00000065  (/  —  20)' 

I'his  formula  holds  good  down  to  o  deg.  C.  for  cells  which  con¬ 
tain  a  negative  electrode  of  12  or  13  per  cent  cadmium  amalgam. 
Cells  containing  a  14-per  cent  cadmium  amalgam  were  found 
to  show  irregularities  at  o  deg.  C.  Recently  Smith  showed 
that  for  cells  with  a  12.5-per  cent  and  a  lo-per  cent  amalgam 
a  similar  relation  holds  good  between  10  and  20  deg.  C.  The 
l)resent  author,  in  the  Central  Laboratory  of  Electricity  in 
Paris,  found  that  for  all  cells  containing  a  12.5-per  cent  amal¬ 
gam  the  above  formula  represents  quite  well  the  e.m.f.  at  o  deg. 
C.  It  is  different  with  the  lo-per  cent  amalgam  cells.  Such 
cells  agree  quite  well  down  to  lO  deg.  C.,  but  begin  to  differ 
considerably  near  o  deg.  C.  Further  investigations  of  these 
irregularities  are  necessary. — L’Industrie  Elec.,  .\ugust  10. 

Symbols  for  Physical  Quantities. — F.  P.  Sexton. — With  ref¬ 
erence  to  the  recent  proposal  of  M.  Walker,  the  writer  urges 
that  the  symbols  should  be  carefully  limited  to  those  quantities 
which  often  occur  in  equations,  because,  even  if  there  are  signs 
for  everything,  a  writer  would  probably  not  trouble  to  look  up 
the  approved  one.  It  is  also  very  desirable  not  to  duplicate  the 
symbols  unnecessarily.  For  instance,  if  the  radius  is  repre¬ 
sented  by  r,  there  should  be  no  new  symbol  for  the  diameter 
which  w'ould  be  2r.  “Since  the  roots  of  Esperanto  are  truly 
international,  it  would  in  many  cases  be  desirable  to  adopt  the 
initial  letter  of  that  root  for  the  symbol.” — Lond.  Elec., 
.August  14. 

f^efiiiitions. — The  first  parts  of  a  dictionary  of  electrical  terms 
with  definitions,  drawn  up  by  the  British  sub-committee  on 
nomenclature  of  the  British  Committee  of  the  International 
Electric  Technical  Commission. — Lond.  Elec.,  August  7  and 
14;  Elec*.  Eng’ing,  August  6. 

.\lcasurements  of  Power-Factor  and  Frequency  in  Single- 
Phase  Circuits — W.  Lulofs. — In  a  single-phase  circuit  the 
power-factor  may  be  found  from  two  wattmeter  readings,  the 
first  giving  the  true  watts  and  the  second  a  value  obtained 
when,  by  means  of  a  known  self-induction  or  capacity,  a  defi¬ 
nite  phase-difference  has  been  obtained  between  pressure  and 
current  in  the  pressure  coil,  which  can  be  calculated  when  the 
resistance  of  the  pressure  circuit  is  known.  As  this  resistance 
is  comparatively  high,  the  most  suitable  arrangement  for  ob¬ 
taining  the  phase-difference  in  the  pressure  circuit  mentioned 
above  is:  i,  to  shunt  the  pressure  coil  by  a  self-induction,  or  2, 
to  shunt  the  series  resistance  of  the  pressure  circuit  by  a 
capacity,  or  3,  to  connect  a  capacity  in  series  with  the  pressure 
circuit.  The  first  of  these  methods  is  especially  accurate  ir 
cases  when  the  load  current  lags  behind  the  pressure.  The 
third  method  is  the  easiest  for  calculations.  The  author  show's 


FIG.  5. — DIAGRAM  OF  CONNECTIONS. 

for  all  three  cases  how  to  calculate  the  power-factor,  and  how 
to  find  it  from  the  vector  diagrams.  For  all  three  methods  the 
frequency  must  be  known.  The  author  shows  how  to  determine 
it  with  the  same  wattmeter,  the  arrangement  being  shown  in 


Fig.  5.  The  current  coil  is  connected  in  .series  with  a  non-in¬ 
ductive  resistance  (a  lamp  or  liquid  resistance),  allowing  a 
current  to  flow  of  about  the  maximum  value  for  which  the 
wattmeter  is  designed.  By  means  of  a  key  a  condenser  of 
known  capacity  C,  which  is  connected  in  series  with  the  pressure 
coil,  can  be  short-circuited  if  necessary.  With  depressed  key 
the  wattmeter  reads  the  true  watts  ll\.  The  key  being  open 
and  non-inductive  current  remaining  unaltered,  the  pressure 
current  alters  its  value  as  well  as  its  phase  and  a  second  read¬ 
ing,  IV2,  is  obtained.  The  reciprocal  value  of  the  frequency  n 
is  then  given  by  the  formula 

I / M  =  2ir  CR  V  {tfi/  tv- —  I ) 

In  single-phase  current  testing,  where,  besides  the  watts,  also 
the  phase  difference  and  the  frequency  have  to  be  measured,  it 
is  proposed  to  use  only  one  wattmeter  with  the  following  con¬ 
nections  (F'ig.  6)  :  First,  switch  5"  being  in  position  2,  A' 


FIG.  6. — DIAGRAM  OF  CONNECTIONS. 


i  eing  a  non-inductive  load,  the  frequency  is  calculated  from 
the  above  formula  by  taking  two  readings  with  open  and  de¬ 
pressed  key  k  respectively.  Second,  switch  X  in  position  i  and 
key  k  depressed  gives  the  true  watts  If.  Third,  from  this 
value  If  and  a  second  reading  If',  obtained  when  key  k  is 
opened,  the  phase  difference  can  be  calculated. — Lond.  Elec., 
.\ugust  14. 

Localising  Breaks  in  Cables. — J.  Rymer-Jones. — The  conclu¬ 
sion  of  his  long  article,  illustrated  by  tables  and  examples,  on 
his  method  of  localizing  high-resistance  breaks  in  cables. — Lond. 
Elec.  Rev.,  .\ug.  14. 

Telegraphy,  Telephony  and  Signals. 

Tantalum  Wave-Detector. — L.  H.  Walter. — .\  Royal  Society 
jiaper  in  which  the  author  describes  the  tantalum  wave-detector 
and  its  uses  in  wireless  telegraphy  and  telephony.  A  simple 
construction  for  stationary  purposes  is  shown  in  Fig.  7.  P  is 


FIGS.  7  AND  8. — TANTALUM  WAVE  DETECTOR. 

a  sealed-in  platinum  wire,  forming  one  terminal,  dipping  into 
a  small  pool  of  mercury  M,  in  the  glass  vessel  G;  the  other 
terminal  is  also  a  platinum  wire  Pi  having  a  clip  at  its  end, 
holding  a  short  length  (3/16  in.  about)  of  tantalum  wire  T  of 
0.05  mm  diameter.  The  sealed-in  platinum  loops  form  a  handy 
means  of  connecting  up.  Before  sealing  up,  mercury  is  poured 
into  the  bulb,  through  a  small  side  neck  N,  to  such  a  level 
that  the  tantalum  point  is  just  immersed,  which  is  best  ascer¬ 
tained  experimentally  by  the  sound  in  the  telephone  receiver. 
The  bulb  can  then  be  sealed,  having  previously  been  exhausted, 
it  so  desired.  When  properly  constructed,  such  detectors  ap¬ 
pear  to  be  permanent  and  not  to  deteriorate,  nor  have  they 
been  found  fragile  in  transport.  Tests  of  the  apparatus  in 
actual  practice  show  that  while  not  so  sensitive  for  very  weak 
oscillations  it  enables  much  louder  sounds  to  be  produced  in 
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the  receiving  telephone  for  moderately  strong  waves  than  the 
electrolytic  detector,  and  that  it  »s  partioidarly  well  suited  to 
wireless  telephony.  A  modification  of  the  apparatus  which 
may  he  subjected  to  shaking  or  shocks  in  use  is  shown  in  Fig.  8. 
'I'he  tantalum  wire  is  fastened  in  a  platinum  clip,  and  at  the  end 
of  the  tantalum  encased  in  glass  by  a  special  method,  necessi¬ 
tated  by  the  impossibility  of  sealing-in  tantalum  in  the  ordinary 
way  as  is  done  with  platinum.  The  platinum  wire  is  sealed 
into  a  minute  glass  bulb  B  blown  on  one  end  of  a  glass  tube ; 
the  other  end  of  the  tube  is  connected  to  an  air  pump  and  the 
interior  exhausted.  The  glass  tube  is  next  heated,  when  the 
external  pressure  causes  it  to  collapse  onto  the  tantalum  wire. 
The  end  of  the  glass-sheathed  wire  can  then  be  ground  down  so 
that  the  tantalum  surface  is  just  flush  with  the  glass.  The 
mercury  is  contained  in  a  glass  tube  G,  having  a  bore  of  5/32 
in.  A  larger  tube  would  be  better,  but  the  sensitiveness  to 
shaking  then  reappears ;  a  smaller  tulie  gives  a  less  sensitive  and 
more  variable  detector.  .'Vn  ivory  plug,  I,  through  which  a 
platinum  or  nickel  wire  passes  and  projects,  is  placed  at  one 


end  of  a  length  of  a  few  inches  of  such  glass  tube  with  thick 
walls.  few  drops  of  mercury — enough  to  form  a  pellet 
(Af)  about  5/16  in.  long — are  then  put  in,  and  a  second  ivory 
plug,  /i,  this  one  with  the  sheathed  tantalum  wire  passing 
through  it  and  projecting  about  1^20  in.,  is  inserted  so  that  the 
tantalum  glass  surface  just  dips  into  or  under  the  mercury 
surface.  The  most  sensitive  position  is  that  shown  in  Fig.  8, 
with  the  glass  tube  vertical,  and  the  tantalum  electrode  at  the 
top;  this  arrangement  gives  a  detector  which  may  be  roughly 
shaken  or  tapped  during  the  reception  of  signals,  without  affect¬ 
ing  their  sound  in  any  way.  For  sealing  up,  the  whole  arrange¬ 
ment  is  encased  in  an  ebonite  tube,  E,  and  the  ends  are  filled 
in  with  insulating  compound. — Lond.  Elcc.  Eng’ing,  July  30; 
Lond.  Elec.,  .\ugust  14. 

Miscellaneous. 

Manufacturing  Plant. — An  illustrated  article  on  the  works  of 
Williams  and  Robison,  with  special  reference  to  their  manu¬ 
facture  of  steel  turbines. — Lond.  Elec.,  .\ugust  7. 
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Silico-V^anadium  Steel  Transformer  Cores. 


By  H.  W.  Young. 

One  of  the  recent  important  developments  affecting  central- 
station  operating  economies  is  the  reduction  effected  in  trans¬ 
former  core  losses  by  the  use  of  the  silico-vanadium  steel.  As 
a  matter  of  comparison,  it  may  be  said  that  by  the  use  of  this 
new  alloy  the  core  loss  of  a  5-kw,  60-cycle  transformer  has 
been  reduced  to  less  than  50  watts  in  commercial  transformers, 
and  values  as  low  as  30  watts  have  been  reached  in  experimen¬ 
tal  designs.  When  these  values  are  compared  with  the  results 
obtained  a  few  years  ago,  at  which  time  a  core  loss  of  90 
watts  in  the  5-kw  •  transformer  was  not  uncommon,  the  effi¬ 
ciencies  secured  V)y  the  use  of  silico-vanadium  steel  are  ex¬ 
tremely  satisfactory. 

Silico-vanadium  steel  as  used  in  these  improved  transform¬ 
ers  is,  strictly  speaking,  not  a  steel  at  all,  but  an  alloy;  that  is, 
certain  ingredients  are  added  to  the  pure  iron  in  such  propor¬ 
tions  and  in  such  a  manner  that  the  resultant  metal  is  neither 
iron  nor  steel,  and  for  want  of  a  better  name  may  be  termed 
an  alloy  steel.  The  effect  of  various  substances,  such  as  sili¬ 
con,  phosphorus,  sulphur,  etc.,  has  long  been  a  matter  of  com¬ 
mon  knowledge  among  those  familiar  with  the  metallurgy  of 
steel,  but  the  magnetic  properties  of  silico-vanadium  alloy 
steel  have  been  understood  a  comparatively  short  time,  and  this 
steel  as  now  commercially  made  according  to  the  present  per¬ 
fected  formula  was  entirely  unknown  a  short  time  ago. 

It  will  be  readily  recognized  that  for  commercial  reasons  it 
is  impossible  to  give  detailed  information  regarding  the  manu¬ 
facture  and  heat  treatment  of  silico-vanadium  steel,  for,  as 
such  processes  are  exceedingly  valuable,  secrecy  relating  to 
them  must  be  maintained.  The  physical  character  of  the  new 
alloy  is  entirely  different  from  that  of  the  iron  and  steel  here¬ 
tofore  used,  in  that  the  alloy  is  very  hard  and  comparatively 
brittle,  rather  than  soft  and  flexible.  Another  peculiar  charac¬ 
teristic  is  that  by  oxidizing  the  surface  a  scale  or  film  is 
produced,  which  serves  as  an  insulation  between  layers,  thus 
taking  the  place  of  the  japan  or  other  insulation  ordinarily 
used.  This  film  of  oxide  is  not  only  extremely  thin,  thus  tak¬ 
ing  up  less  space  than  japan,  but  also  conducts  heat  more 
rapidly,  thus  aiding  in  the  maintenance  of  low  operating  tem¬ 
peratures. 

The  improvements  effected  in  transformer  design  by  the  use 
of  silico-vanadium  steel  has  not  come  merely  by  substituting 
a-  1)etter  steel  for  a  steel  which  has  been  used  heretofore.  It 
IS  true  that  if  the  old  steel  core  from  a  transformer  were  re¬ 
moved  and  a  silico-vanadium  core  of  e.xactly  the  same  dimen¬ 
sions  substituted,  a  less  core  loss  would  result,  in  many  cases 


the  core  loss  being  reduced  50  per  cent.  It  is  not,  however, 
possible  to  do  this  commercially  on  account  of  the  greatly  in¬ 
creased  cost  of  the  transformer  which  would  result,  due  to  the 
great  cost  of  the  silico-vanadium  core ;  moreover,  the  trans¬ 
former  although  very  well-designed  on  the  basis  of  the  old 
steel,  would  be  a  badly  designed  transformer  based  upon  the 
new  steel.  It  thus  follows  that  in  order  to  utilize  this  new 
material  to  the  very  best  possible  advantage,  it  is  necessary 
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to  adapt  to  it  the  design  of  the  transformer  so  that  desired  im¬ 
proved  results  will  be  obtained  and  at  the  same  time  the  cost 
kept  within  the  proper  limits.  A  long  series  of  exhaustive 
experiments  determined  the  fact  that  the  former  generally  ac¬ 
cepted  designs  would  not  answer  with  the  new  alloy  and  a 
great  deal  of  time  and  money  has  been  spent  in  experimental 
work  to  determine  the  best  shape  of  core  and  to  proportion 


This  reactance  is  separate  from  the  lamp  itself  and  is  en¬ 
closed  in  a  neat,  compact  casing. 

The  carbons  used  with  this  type  of  lamp  are  400  mm  to  600 
mm  long  and  have  a  life  of  12  to  17  hours,  respectively.  For 
alternating-current  lamps  both  carbons  are  10  mm  in  diameter, 
while  for  the  direct-current  lamp  the  positive  carbon  is  10  mm 
in  diameter  and  the  negative  9  mm.  The  standard  winding  is 
for  12  amp.  \  noteworthy  feature  of  the  17-hour  lamp  is  the 
compensating  resistance  which  permits  the  use  of  lamps  in 
series  on  500-volt  circuits.  This  resistance  is,  with  the  cut-out, 
self-contained,  and  as  many  mills  and  foundries  are  operating 
on  the  higher  voltages  these  lamps  may  be  run  from  the  same 
circuits. 

Hither  yellow,  white  or  red  light  carbons  may  be  used  with 


the  various  elements  of  the  transformer  to  give  the  highest 
efficiency  with  minimum  cost. 

The  results  have  been  most  gratifying,  and  the  final  design 
illustrated  in  Figs,  i  and  2  shows  a  very  much  superior  operat¬ 
ing  efficiency  and,  at  the  same  time,  the  factory  cost  has  been 
kept  at  such  a  iKiint  that  no  increase  in  selling  price  has  been 
found  necessary.  While  the  limit  of  the  possibilities  of  silico- 
vanadium  steel  has  been  reached,  the  main  point  is  that  though 
the  new  alloy  has  made  possible  an  enormous  improvement  in 
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transformers,  further  improvement  is  taking  place  every  month 
so  that  tables  of  data  which  represent  the  performance  of  such 
transformers  at  one  time  ^re  out  of  date  in  the  course  of 
three  or  four  months,  owing  to  the  gradual  and  steady  im¬ 
provement  in  the  quality  of  silico-vanadium  steel.  Indeed,  it 
does  not  seem  improbable  that  in  the  course  of  the  coming 
year  this  improvement  in  material  and  design  will  reduce 
present  core  losses  nearly  50  per  cent. 


FI.AMI.NG  ARC  LAMP. 

these  lamps,  but  the  carbons  giving  a  yellow  light  are  recom¬ 
mended  on  account  of  their  higher  efficiency  and  more  at¬ 
tractive  appearance.  .\s  these  lamps  are  used  largely  for  out¬ 
door  lighting,  such  as  the  front  of  stores,  theaters,  large  signs, 
amusement  parks  and  other  places  where  a  w'ell-constructed, 
weather-proof  lamp  is  necessary,  the  parts  are  made  extra 
strong  and  are  all  heavily  galvanized.  The  accompanying 
illustration  is  a  reproduction  of  a  photograph  taken  at  night  of 
the  iron  foundry  of  the  General  Electric  Company,  at  Pitts¬ 
field,  Mass.,  which  is  illuminated  by  six  12-amp  flaming-arc 
lamps  connected  two  in  series  on  a  iio-volt,  60-cycle  circuit. 
The  lamps  are  suspended  16  ft.  from  the  floor  and  spaced  35  ft. 
apart,  the  area  lighted  being  75  ft.  wdde  by  264  ft.  long. 


Cjeneral  Electric  F'laming  Arc  Lamp 


There  are  many  points  to  be  carefully  considered  in  tbe  de¬ 
sign  of  a  thoroughly  reliable  flaming-arc  lamp.  The  im¬ 
portance  of  simplicity  and  reliability  can  be  readily  appreciated 
when  we  consider  that  on  account  of  the  comparatively  short 
life  of  the  carl)ons,  the  lamp  mechanism  must  necessarily  be  in 
movement  more  often  during  the  operation  of  feeding  the  car- 
lions  than  in  the  enclosed  lamp.  It  is  necessary,  therefore, 
that  the  flame-lamp  mechanism  be  made  correspomlingly 
stronger. 

The  General  Electric  Company  is  now  placing  on  the  mar¬ 
ket.  under  the  trade  name  “G.I.,”  a  line  of  flaming-arc  lamps 
of  the  inclined-carbon  type  and  parallel-rod  construction.  The 
mechanism  of  the  lamp  is  an  adaptation  of  that  used  in  the 
well-know’ii  series  arc  lamps  of  the  same  make;  and  consists 
essentially  of  a  differential  winding  with  an  adjustable  weight 
actuating  a  single  clutch  which  feeds  both  carbons  simulia- 
neously.  This  construction  is  simple  and  rugged,  assures  posi¬ 
tive  operation  and  eliminates  from  the  lamp  the  objectionable 
features  of  chK'k-wheel  trains,  cables,  chains,  ribbons,  etc. 

rite  low-arc  voltage  of  these  lamps,  42  to  45  volts,  enables 
them  to  be  most  efficiently  operated  in  multiple  series  on 
standard  lighting  circuits  with  two  across  too  to  125  volts,  or 
four  across  200  to  250  volts,  etc.  They  can,  however,  be  oper¬ 
ated  singly  if  desired,  in  which  case  a  separate  resistance  is 
used  with  the  direct-current  lamps.  The  direct-current  lamp 
when  operated  two  in  series  requires  no  external  resistance. 
.\  suitable  regulating  reactance  is  furnished  with  the  alter¬ 
nating-current  lamps  for  ei'her  .series  or  multiple  operation. 


Holophane  Clusters  with  Tungsten  Lamps. 

Official  announcement  is  made  by  the  engineering  depart¬ 
ment  of  the  National  Electric  Lamp  .Association  that  it  is  now 
practicable  to  operate  40-watt  and  60-watt,  iio-volt  tungsten 
lamps  at  an  angle  from  the  vertical.  This  means  that  these 
lamps  may  now  be  used  with  the  Holophane  cluster. 

The  Holophane  Company  has  waited  for  official  sanction 
from  the  Uimp  engineers  before  recommending  this  unit  with 
tungsten  lamps,  although  for  many  months  it  has  been  well 
known  that  these  lamps  could  be  u.sed  without  damage.  In 
May,  1908,  an  installation  of  13  Holophane  clusters  was  placed 
in  the  Knox  Five  and  Ten-Cent  Store,  in  Bloomington,  Ill. 
Three  months  later  it  was  reported  that  not  a  single  lamp  had 
burned  out,  despite  the  fact  that  during  one  of  the  three  months 
the  lamps  were  in  service  two-thirds  of  each  day,  it  being  a 
very  dark  and  rainy  month.  Similar  installations  were  made 
by  Mr.  J.  S.  Maltman,  of  the  Kankakee  Electric  Light  Company. 
Kankakee,  Ill.,  who  states  that  20  Holophane  clusters  equipped 
with  60-watt  and  lOO-watt  tungsten  lamps  have  been  in  service 
for  over  three  months.  Mr.  Maltman  says:  "We  have  not  as 
yet  found  any  trouble  with  the  tungsten  lamps’  burning  at  an- 
angle.” 

With  the  sanction  of  the  engineering  department  of  the 
National  Electric  Lamp  .Association  and  the  favorable  expen- 
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ence  of  its  customers,  the  Holophane  Company  is  now  recom¬ 
mending  the  Holophane  cluster  for  all  classes  of  commercial 
service  with  iio-volt  tungsten  lamps  of  the  40-watt  and  60- 
watt  sizes. 


impossible  to  see  the  finest  threads  spun  at  the  necessary  dis¬ 
tance;  with  the  type  of  lamp  showoi,  the  eyes  are  shielded 
from  all  direct  sources  of  light  and  the  pupils  opening  wide 
permit  the  finest  threads  to  be  seen  without  difficulty.  Fig.  2 
shows  the  counting  room  of  the  National  Park  Bank  in  New 


Inverted  Arc  Lamps  for  Shadowless 
Illumination. 


h'igs.  I  and  2  herewith  show  two  applications  of  inverted  arc 
lamps  for  interior  illumination.  Fig.  i  illustrates  a  floor  of 


FIG.  2. — LAMPS  I.N  NATIONAL  PARK  BANK,  NEW'  YORK  CITY 


York  City.  Here  it  was  found  that  the  shadowless  character 
of  the  light  is  a  great  convenience  in  preventing  eye  strain  and 
as  a  consequence  working  conditions  which  at  best  are  very 
exacting  are  made  more  pleasant.  The  lamp  does  not  distort 
true  color  values  and  the  illumination  being  indirect  is  very 
restful.  The  lamps  are  made  by  the  C.  J.  Toerring  Company, 
of  Philadelphia,  Pa. 


Porcelain  Seal  for  Meters 


To  the  electric  light  or  gas  company  the  meter  bears  exactly 
the  same  relaiion  to  income  and  ultimate  prosperity  as  does  the 
till  or  money  draw'er  of  the  consumer  in  whose  store  the  meter 
has  been  placed.  Usually,  however,  there  is  a  vast  difference 
between  the  care  the  company  exercises  to  protect  its  "money 
drawer”  and  that  provided  by  the  merchant.  Increasing  atten¬ 
tion,  however,  is  now  given  this  subject  and  the  need  of  some 
absolutely  secure  means  of  preventing  access  to  the  meter  is 
recognized  by  company  managers. 

Until  recently  no  seal  has  been  on  the  market  w'hich  could 
not  be  opened  in  a  way  practically  to  defy  detection.  With  all 
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the  Fitchburg  Yarn  Copipany’s  mill  at  Fitchburg,  Mass.  This 
mill  is  a  modern,  six-story,  concrete  structure  equipped  w'ith 
71.000  spindles  for  the  manufacture  of  fine  cotton  yarns.  The 
interior  is  illuminated  by  iio-volt,  5-amp,  inverted,  enclosed 


FIG.  I. — FLOOR  OF  A  FITCHBURG  YARN  MILL.  PCRCF.I^IN  METER  SEALS. 

arc  lamps  30  ft.  apart,  each  lamp  illuminating  900  sq.  ft.  of  forms  of  seals,  or  means  of  sealing  meters,  heretofore  available 

floor  surface.  The  ceilings,  w’hich  are  painted  white,  reflect  the  weaknesses  have  been  detected,  and  to  those  who  have  made  a 

light  thrown  up  on  them  from  the  positive  crater  of  the  arc,  practice  of  tampering  with  meters  and  reducing  consumers’ 

and  thus  becomes  secondary  sources  of  illumination.  With  bills  the  seals  have  ceased  to  offer  any  serious  obstruction  to 

previous  types  of  lamps,  diffusers,  etc.,  used,  it  was  found  the  removal  of  the  cover  and  access  to  the  moving  parts. 


'  / 
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l  o  meet  this  need  for  a  more  reliable  seal,  two  distinct  types, 
made  of  porcelain,  have  been  recently  placed  on  the  market  by 
the  Metropolitan  Engineering  Company,  Brooklyn,  N.  Y.  In 
order  to  open  one  of  these  seals,  the  wire  must  be  cut  or  the 
porcelain  block  broken  physically. 

The  breaking  of  the  seal  is  a  desirable  feature,  for  once 
broken  it  cannot  fail  to  be  detected  on  the  next  test  or  reading 
of  the  meter.  This,  of  course,  serves  as  a  warning  to  the  sup¬ 
plying  company,  leads  to  an  immediate  investigation  and  such 
correctional  measures  as  may  be  necessary. 

The  seal  shown  in  the  illustration  is  known  as  type  A.  It 
is  made  up  of  a  porcelain  seal  and  a  brass  wire.  The  latter  is 
shown  partially  in  and  also  in  its  locked  position.  When  the 
specially-shaped  wire  is  pushed  home  it  catches  in  the  interior 
of  the  porcelain  and  cannot  be  withdrawn  except  by  breaking 
the  wire  or  the  porcelain  seal.  The  B  type  is  somewhat  differ¬ 
ent  in  that  a  soft  brass  wire,  shaped  by  a  machine  especially 
designed  for  that  purpose,  meshes  in  with  a  corresponding 
projection  within  the  body  of  the  porcelain  seal.  The  wire  ends 
run  through  the  seal  and  are  locked  on  the  lower  outside  by 
tw'isting  and  then  cutting  off  with  a  pair  of  ordinary  pliers  close 
to  the  porcelain  surface. 

'I'he  design  is  such  that  the  name  of  the  company  in  black 
or  in  colors  may  be  cast  directly  in  the  surface  of  the  seal. 
Trademarks  and  copyright  designs  may  also  be  cast  on  the  seal, 
or  anything  else  of  a  special  nature  necessary  for  the  identifica¬ 
tion  of  the  company  or  employee  using  the  seal.  Hundreds  of 
thousands  of  these  seals  have  been  already  placed  on  the 
market. 

_  -  -  -  .  _  !#■  - - -  - — 

Commutator  Type  of  Watt-Hour  Meter. 

The  accompanying  illustration  shows  a  commutator  type  of 
watt -hour  meter  brought  out  by  the  Columbia  Meter  Company, 
of  Indianapolis,  Ind.,  which  possesses  some  features  which  dif¬ 
ferentiate  it  from  others  of  this  class.  The  armature  is  of  the 
open-coil  type  having  three  coils- of  the  same  size  and  shape, 
.symmetrically  arranged  around  the  shaft  and  connected  with  a 
three-part  commutatos.  The  coils  are  form  wound  and  sparking 
at  the  commutator  is  avoided  by  having  a  few  turns  of  wire  on 
each  armature  coil  short-circuited.  By  this  method  of  interlac¬ 
ing  the  armature  coils,  the  rotation  of  the  armature  is  said  to 
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be  very  uniform.  The  rotary  element  is  light  in  weight  owing 
to  the  open-coil  armature  and  the  short  shaft  weighing,  it  is 
claimed,  only  90  grams.  This,  in  connection  with  the  low  speed 
of  the  meter,  ensures  long  life  of  the  jewel  and  gives  light 
load  sensitiveness  as  well  as  durability.  The  meter  has  one 
series  coil  which  is  inclined  with  relation  to  the  armature. 
This  permits  the  use  of  the  short  shaft.  The  shunt  resistance 
is  wound  on  a  small  spool  fastened  911  one  side  of  the  meter 
and  is  open  to  easy  inspection  and  testing.  The  shunt  loss  is 
alxTut  2  watts  at  too  volts.  Two  damping  magnets,  which  are 
interchangeable,  are  placed  at  the  bottom  of  the  meter.  These 
are  not  moved  in  calibrating;  a  light  and  easily  adjustable 
armature  regulating  the  damping  by  shunting  more  or  less  of 
the  magnetic  flux  around  the  disk.  The  magnets  are  protected 


by  a  light  iron  shield  between  them  and  the  series  coil.  A 
cyclometer  counting  register  with  jumping  figures  and  reading 
directly  in  kw-hours  is  employed  instead  of  a  dial.  The  com¬ 
pensating  coil  is  stationary,  and  is  regulated  by  a  small  rheo- 
.stat,  which  short-circuits  the  coil  more  or  less.  Wire  brushes 
in  easily  detachable  holders  are  a  feature  of  the  meter.  In 
order  that  the  meter  will  be  sensitive  and  accurate  on  light 
loads,  it  is  over-compensated  by  the  compounding  coil. 

The  meter  is  adjusted  to  run  a  trifle  fast  on  light  load:  but 
when  in  service,  as  the  friction  increases  by  long  use,  the  meter 
is  said  to  correct  itself  to  a  certain  extent  and  to  show  a  bet¬ 
ter  agreement  between  the  constants  of  light  and  heavy  loads. 
The  adjustment  is  made  by  an  iron  screw  which  is  magnetized 
by  contact  with  one  of  the  damping  magnets.  Three  iron 
studs  fastened  to  the  damping  disk  are  attracted  more  or  less 
by  the  iron  screw  and  if  this  be  adjusted  so  that  a  balance  is 
obtained  between  the  rotation  of  the  disk  and  the  pressure 
coil  only,  when  over-compensated  and  the  attraction  of  the 
screw  and  studs  on  the  disk,  the  meter  will  then  not  rotate, 
but  will  start  on  the  lightest  load,  depending  on  the  adjustment 
of  the  screw.  The  meter  is  balanced  for  friction  at  three 
points  and  the  intervening  parts  will  be  over-compensated :  but 
as  the  larger  part  of  rotation  is  over-conTpensated.  the  meter 
will  run  fast  on  light  load  to  any  extent  desired  and  still  not 
rotate  under  the  action  of  the  pressure  coil  alone. 


High-Tension  Porcelain  Insulator. 

The  accompanying  illustration  shows  a  6o,ooo-volt  porcelain 
insulator  made  by  the  New  Lexington  High  Voltage  Porcelain 
Company,  of  Xew'  Le.xington,  Ohio.  The  insulator  is  14  in.  in 
diameter  and  12^  in.  high,  and  its  net  weight  is  25  lb.  The 
Seattle-Tacoma  Power  Company  has  ordered  insulators  of  this 
type  for  use  on  its  three-phase  transmission  line  from  Sno- 
qualmie  Falls  to  Everett,  Wash.,  which  line  was  built  in  1906 
and  placed  in  operation  in  December  of  last  year.  The  original 
voltage  of  transmission  was  15,000,  but  it  is  now  proposed  to 
raise  this  to  30,000  to  conform  with  other  lines  operated  by  the 
company.  Considerable  new  business  is  expected  within  the 
next  four  or  five  years,  and  the  6o.ooo-volt  insulators  are  now 


HIGH-TENSION  INSULATOR. 


being  installed  in  anticipation  of  increasing  the  voltage  from 
30,000  to  60,000  volts.  The  New  Lexington  High-Voltage 
Porcelain  Company  considers  the  insulator  shown  to  be  par¬ 
ticularly  adapted  for  this  class  of  work. 


Transformers  for  Calumet  Hecla  &  Trans¬ 
mission  System. 

For  decreasing  the  e.m.f.  of  its  system  from  the  transmission 
value  of  13.200  volts  to  2300  volts  for  large  motors  and  to  480 
volts  for  small  motors  the  Calumet  &  Hecla  Mining  Company, 
of  Calumet,  Mich.,  placed  in  operation  during  the  past  year 
nine  25-cycle  Wagner  air-blast  transformers  having  an  aggre- 


which  serves  as  an  excellent  reflector  and  increases  the  diffusion 
of  light;  (4)  to  protect  the  arc  from  draughts,  this  being  sup¬ 
plemented  by  glass  wind  shields  that  project  below  the  econo¬ 
mizer,  the  total  result  being  to  increase  the  life  of  the  carbons 
ic  per  cent.  The  flame  is  shadowdess. 

The  lamp  is  much  more  durable  and  substantial  in  con 
struction  than  the  enclosed  arc  lamp,  as  the  feeding  mechanism 
is  entirely  shut  off  from  the  main  body  of  the  lamp,  being 
contained  in  a  separate  w'eather-  and  dust-proof  case  provided 
with  a  rubber  gasket  and  sealed  before  shipment.  This  mechan¬ 
ism  is  located  2  ft.  to  3  ft.  above  the  flame.  The  main  body  of 
the  lamp  is  below  the  feeding  mechanism  and  is  readily  access! 
ble  for  trimming  by  simply  lowering  the  case  by  means  of  thumb 
h(X)ks  provided  therefor.  All  parts  with  which  the  trimmer 
comes  in  con. act  are  simple,  durable  and  practically  fool-proof. 
Chains  are  provided  for  suspending  the  lower  case  while  trim¬ 
ming. 

The  efficiency  is  extremely  high,  as  the  lamp  takes  but  0.2 
of  a  watt  per  hefner  candle,  or  0.222  watt  per  English  candle- 


gate  rating  of  10,830  kw.  This  installation  proved  so  satisfac¬ 
tory  that  a  duplicate  equipment  plus  an  additional  500-kw  unit 
will  be  supplied  by  the  Wagner  Electric  Manufacturing  Com¬ 
pany,  St.  Louis,  Mo.  L  is  claimed  that  the  insulation  of  these 
transformers  has  withstood  exceptionally  severe  service  tests. 
For  example,  the  transformers  w'ere  subjected  to  frequent  light¬ 
ing  discharges.  In  one  instance  the  protective  devices  allowed 
the  distribution  to  reach  one  of  the  transformers,  but  no  dam¬ 
age  was  done  beyond  the  burning  off  of  a  lead.  The  trans¬ 
former  was  repaired  without  delay,  and  placed  in  service 
within  a  few  minutes  after  the  occurrence  of  the  discharge. 

The  construction  of  these  air-blast  transformers  presents 
several  interesting  features.  The  air  passages  are  so  arranged 
that  the  air  is  taken  in  at  the  bottom  of  the  coils,  and  after 
passing  upward  through  the  coils  is  forced  by  deflecting  screens 
to  pass  downward  around  the  iron  circuit,  and  is  then  dis¬ 
charged  by  a  separate  passage  through  the  base  of  the  trans¬ 
former.  The  shutter  in  the  base  of  the  transformer  may  be 
so  arranged  that  in  the  .summer  time  the  warm  air  may  be 
discharged  into  an  underground  duct,  while  during  the  winter 
it  passes  out  into  the  substation  for  heating  purposes.  The 
transformers  are  of  the  shell  type,  with  pancake  coil  windings 
giving  a  large  cooling  surface,  and  at  the  same  time  an  excellent 
disposition  of  insulation  between  the  primary  and  the  secondary 
and  between  the  coils  and  the  core. 


Flaming  and  Carbone  Arc  Lamps 


By  Dwight  D.  Miller. 

The  “Polar”  flaming  arc  lamp,  shown  in  Fig.  i,  is  of  the  well- 
known  flaming  arc  construction.  It  has  inclined  carbons  slid¬ 
ing  down  substantial  guide  rods  and  converging  at  a  point  im¬ 
mediately  below  an  economizer  within  the  globe,  the  mechanism 
being  enclosed  in  a  sheet  steel  case.  The  lamp  works  on  the 
differential  principle;  that  is,  the  feeding  mechanism  is  actuated 
by  the  resultant  pull  of  a  series  and  shunt  magnet  at  righi 


FIG.  5. — POLAR  FLAMI.NG  ARC  LA.MP.  FIG.  6. — CARBONE  .MAGNETIC 
RING  CONTROL.  FIG.  7. — CARBONE  ECONOMIZER. 

power,  which  is  at  least  eight  times  the  efficiency  of  an  ordinary 
enclosed  arc.  The  arc  voltage  is  appro-ximately  42  volts,  the 
lamp  terminal  voltage  being  approximately  46  volts.  The  lamps 
burn  most  economically  two  in  series  on  110-1120  volt,  and  four 
in  series  on  220-24O-volt  circuits;  they  give  3550  cp  on  direct- 
current  and  2600  cp  on  alternating-current  circuits  with  a  coh- 
sumption  of  10  amp.  They  burn  equally  w'ell  in  multiple  and  on 
any  frequency  from  25  to  1 50  cycles. 

The  lamps  are  in  two  sizes — a  short  type  (2  ft.  8  in.  long), 
burning  12  hours  on  one  trim,  and  a  long  type  (3  ft.  6  in.  long;, 
burning  20  hours  on  orfe  trim.  The  short-type  lamp  weighs 
26^2  lb.  and  the  longer  type  33  lb.,  thus  being  much  lighter  than 
other  lamps  of  similar  type. 

As  no  obnoxious  fumes  escape,  the  lamp  can  be  burned  in¬ 
doors  as  well  as  outdoors.  It  is  especially  suited  for  general 
exterior  lighting,  such  as  in  railroad  stations,  yards  and  plat¬ 
forms  ;  for  docks,  public  parks,  city  lighting,  theater  and  store 
fronts  and  general  advertising  purposes;  also,  for  lighting  in 
teriors  of  large  area,  such  as  armories,  steamship  and  recrea¬ 
tion  piers,  power-houses,  mills  and  foundries.  Owing  to  the 
fog-penetrating  quality  of  the  light  the  lamp  is  particularly 
adapted  for  harbor  and  river-front  w'ork. 


FIG.  I. — PHILIPS  TUNGSTEN  LAMP.  FIG.  2. — POLAR  FL.\.ME  ARC 
LAMP  WITH  HEMISPHERICAL  REFLECTOR.  FIG.  3. — CARBONE 
LAMP.  FIG.  4. — CROSS-SECTION  OF  ECONOMIZER. 

angles  to  each  other.  The  result  is  a  very  nice  and  accurate 
adjustment  of  the  feed  and  a  steady  and  uninterrupted  burning 
of  the  arc. 

The  economizer  takes  the  place  of  the  inner  globe  of  an  en¬ 
closed  arc  lamp.  Its  effect  is  (i)  to  concentrate  the  heat  of 
the  arc,  thereby  producing  greater  intensity  of  light ;  (2)  to 
prevent  an  excess  of  oxygen  reaching  the  arc,  which  means 
longer  life  of  carbons;  (3)  as  the  carbons  burn  a  pure  white 
me  allic  oxide  is  deposited  on  the  inside  of  the  economizer. 


i6-cp  or  a  lo-cp  carbon  lamp,  the  resulting  illumination  may  be 
much  greater  than  is  necessary,  or  even  desirable,  and  there  is 
not  the  gain  in  current  consumption  which  is  secured  when  the 
tungsten  lamp  is  approximately  the  same  candle-power  as  the 
carbon  lamp.  It  is  obvious,  therefore,  that  there  is  an  im¬ 
portant  field  for  the  application  of  low  candle-power  lamps  of 
low  voltage. 

The  low-voltage  tungsten  lamps,  which  consume  1.25  watts 


The  standard  lamp-current  adjustment  is  for  10  amp,  but  it 
can  be  adjusted  for  6,  8  and  12  amp.  By  means  of  a  blow-out 
and  switching-oflF  device  (interrupted)  furnished  with  the  lamp, 
safety  coils  when  operating  the  lamps  connected  four  in  series 
are  made  unnecessary. 

CARBONE  LAMP. 

The  Carbone  lamp  is  very  similar  in  construction  to  the  Polar 
rtaming  arc,  inclined  carbons  being  used  and  the  lamp  working 
on  the  differential  principle.  It  differs  from  the  Polar  flaming 
arc.  however,  in  that  pure  black  carbons  are  used  containing  no 
admixture  of  substances  to  produce  flame.  The  feeding  mechan¬ 
ism  is  further  supplemented  by  a  controlling  mechanism  known 
as  “magnetic  ring  control,”  which  definitely  fixes  and  controls 
the  position  of  the  arc,  thereby  insuring  an  absolutely  steady 
and  shadowless  light. 

The  most  striking  feature  of  this  lamp  is  the  color  and 
steadiness  of  its  light,  which  is  pure  white  and  of  great  bril¬ 
liancy  and  purity.  The  spectrum  of  the  Carbone  lamp  does 
not  show  any  appreciable  difference  when  compared  with  that 
of  daylight.  As  in  the  case  of  the  flaming  arc  lamp,  the  main 
portion  of  the  light  comes  from  the  arc  itself,  very  little  from 
the  carbon  tips.  The  efficiency  is  also  very  high,  a  lamp  taking 
but  0.6  of  a  watt  per  hefner  candle,  wdiich  is  at  least  three  times 
that  of  an  ordinary  enclosed  arc  lamp. 

This  lamp  is  made  also  in  two  sizes,  the  same  as  those  of 
the  Polar  flaming  arc  lamp,  the  short  type  burning  12  hours, 
and  the  long  type  18  hours  on  one  trim. 

The  standard  current  adjustment  is  8  amp,  but  the  lamp  can 
be  adjusted  for  6  or  10  amp.  The  arc  voltage  for  the  direct- 
current  lamp  is  85  volts,  and  for  the  alternating-current  lamp. 
70  volts.  They  burn  in  multiple  on  no  to  120  volts  and  two 
in  series  on  220  to  240  volts,  giving  a  mean  candle-power  of 
1350  with  8  amp.  They  also  burn  on  any  frequency  from  25 
to  150  cycles. 

Since  the  light  is  so  similar  to  daylight,  the  lamp  is  particular¬ 
ly  adapted  to  uses  wherever  it  is  necessary  to  distinguish  colors 
and  their  various  shades  accurately.  Its  field  lies  primarily  in 
show-window  lighting,  and  w’hen  so  used  it  should  be  installed 
.so  that  it  is  entirely  concealed  from  the  onlooker.  It  is  also 
of  much  value  in  photographic  and  painters’  studios,  museums, 
l)icture  galleries,  art  exhibitions  and  in  all  textile  mills. 

The  Polar  and  Carbone  arc  lamps  are  made  by  the  Carbone 
Licht  Gesellschaft,  of  Berlin,  Germany,  for  which  Fox  Bros.  & 
Compaiiy,  130  Lafayette  Street,  New  York,  are  the  sole  agents 
for  the  United  States. 
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per  candle-power,  range  in  voltage  from  25  to  32  volts,  thus 
covering  in  a  i  to  4  ratio  all  voltages  of  the  usual  lighting  cir¬ 
cuits,  too  to  128  volts.  Installations  may  be  made  in  series  on 
both  alternating-  and  direct-current  circuits. 

To  suit  the  various  conditions  of  lighting  service,  threi 
other  methods  of  application  on  alternating-current  circuit’ 
are  offered  by  the  Yvestinghousc  Lamp  Cempar..  Fig. 
shows  the  “Reducing  Socket”  (and  lamp)  which  reduces  the 


New  Applications  for  Low-Voltage  Tung 
sten  Lamps. 


The  experimental  and  development  progress  already  made 
toward  perfecting  a  tungsten  lamp  of  less  than  40  watts  in  the 
so  called  1 10-volt  range  has  proved  conclusively  that  lamps  of 
25  or  even  less  are  commercial  possibilities,  and  it  is  probable 
that  such  lamps  will  sooner  or  later  be  in  ordinary  commercial 
use.  It  is  obvious,  however,  that  the  exceedingly  long  and  fine 
filament  (only  about  one-thousandth  of  an  inch  in  diameter) 
necessary  for  these  low  candle-power  lamps  for  no  volts  must 
render  them  much  more  fragile  than  the  carbon  low-voltage 
lamp  with  its  relatively  short  and  heavy  filament.  Operating 
men  have  expressed  a  strong  preference  for  the  stable  low- 
voltage  type  as  against  the  relatively  fragile  high-voltage  lamp, 
for  low  candle-power  sizes,  even  were  both  available  at  ap¬ 
proximately  the  same  price. 

The  new  types  of  low’-voltage  tungsten  lamps  of  8,  12^/2  and 
20  cp  are  a  most  economical  and  useful  application  of  the  new 
illuminant.  The  smallest  unit  of  the  three  standard  ratings  at 
no  volts,  namely,  the  40-watt,  32-cp  lamp,  is  in  many  cases  of 
higher  candle-power  than  is  required,  particularly  in  residence 
lighting,  as  the  wiring  and  lighting  scheme  of  practically  all 
present  installations  is  on  the  basis  of  the  i6-cp  unit.  Thus,  it 
would  be  seen  that  while  a  considerable  increase  in  illumina¬ 
tion  results  in  the  substitution  of  a  32-cp  tungsten  lamp  for  a 


FIG.  2. — FIXTURE  WITH  CONCEALED  “REDUCING  COIL.” 

ordinary  lighting  voltage  in  the  ratio  of  4  to  i — for  example, 
120  volts  to  30  volts,  and  no  volts  to  27*^  volts,  etc.,  with  a 
total  watt  loss  in  the  socket  of  but  2j4  watts.  Eight  121/^-  or 
20-cp  lamps  may  be  used,  these  lamps  consuming  10,  15  and  25 
watts,  respectively.  Fig.  2  indicates  the  application  of  the  “re¬ 
ducing  coil,”  which  is  concealed  in  the  Ixidy  of  a  fixture.  This 
coil  is  very  compactly  built  and  may  be  readily  installed  in  al¬ 
most  all  standard  types  of  fixtures ;  it  takes  care  of  the  voltage 
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in  the  same  ratio  as  the  reducing  socket.  On  the  chandelier 
may  be  burned  from  one  to  five  of  any  of  the  lamps  of  the 
above  candle-power  with  a  total  watt  loss  in  the  coil  not  ex¬ 
ceeding  3  watts.  The  economy  of  this  method  of  illumination 
is  clearly  set  forth  in  the,  following  table,  which  is  so  designed 
as  to  be  applicable  Ibi'any  conations.  The  figures  include  in- 


itial  and  renewal  cost  of  lamps : 

Carbon  unit. 

five  i6-cp, 

49.6-watt  lamps. 

Tungsten  unit. 

four  20-cp, 

J5-watt  lamps. 

.\ctual 

economy  of  the  tungsten  unit  per 

year  with 

Cost  of  energy 
per  kw-hour. 

2  hours. 

average  daily 
3  hours. 

burning  of 

4  hours. 

5  hours. 

$0.02 

$0.86 

$1.29 

$1-73 

$2. 16 

.03 

1.94 

2.92 

3-89 

4.86 

.04 

3.02 

4-54 

6.05 

7-56 

•05 

4.10 

6.16 

8.21 

10.27 

.06 

5. 18 

7-77 

10.37 

12.96 

.08 

7-3S 

1 1.02 

14.69 

18.36 

.10 

10.24 

15-36 

20.48 

25.60 

.12 

11.67 

17-50 

23-34 

29.18 

•  15 

14.90 

22.38 

29.81 

37-28 

The  third  method  of  application  is  by  the  installation  of  a 
specially  constructed  transformer  or  balance  coil  at  the  inlet 
l)Ox,  which,  by  evenly  balancing  the  circuits  governed  thereby, 
will  take  care  of  any  desired  number  of  lamps.  For  example, 
60  to  too  lamps  not  exceeding  25  watts  per  lamp  may  be  oper¬ 
ated  with  a  total  energy  loss  of  from  20  to  30  watts. 

The  cost  of  the  reducing  socket,  the  reducing  coil  and  special 
transformer  are  stated  to  be  but  nominal  and  involving  no 
deterioration  of  efficiency  from  long  use. 

Helmet-Tungsten  System  of  Show  Window' 
Lighting. 

.\  fair  idea  of  the  advantages  attending  the  substituting  of 
high-efficiency  lamps  and  modern  equipment  for  older  lighting 
installations  can  be  gained  from  the  results  obtainc<l  recently 
in  the  windows  of  the  Herry  Candy  Store,  at  180  State  Street. 
Chicago. 

The  window,  which  is  illustrated  in  Fig.  1,  is  8.5  ft.  long, 
6  ft.  deep  and  12  ft.  high.  The  former  lighting  arrangement 
consisted  of  25  ft.  of  continuous  trough  reflector  installed  at 
top  of  ceiling  on  all  four  sides  and  operated  with  25  i6-cp 
lamps,  giving  400  cp  for  a  consumption  of  1400  watts. 

rile  new  installation  consists  of  four  helmets  installed  in 
each  window  operated  with  four  lOO-watt  tungsten  lamps,  giv¬ 
ing  320  cp  for  a  total  consumption  of  only  400  watts  per  win¬ 
dow,  an  actual  saving  in  electric  iK)wer  of  1000  watts,  or  a  sav¬ 
ing  of  two-thirds  of  the  former  cost  of  lighting.  Moreover, 


The  chart  shown  in  Fig.  2,  which  was  furnished  by  the  Elec¬ 
trical  Testing  Laboratories,  of  New  York,  will  corroborate  the 
statement  made  regarding  the  concentrated  light  intensity  fur¬ 
nished  by  the  helmet  reflector  in  connection  with  lOO-watt 
tungsten  lamps. 

The  helmet  reflector,  which  gives  the  best  results  in  win- 
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dows  over  lo  ft.  high,  was  designed  on  scientific  lines  primarily 
for  window  lighting  in  connection  with  60-watt  or  lOO-watt 
tungsten  lamps.  As  will  be  noticed  from  the  photometric 
curves  shown  herewith,  the  intensity  of  light  in  this  connection  is 
800  downward  candle-power  from  a  single  lOO-watt  tungsten  lamp. 


Transformers  for  Salt  River  Reclamation 
Plant. 


-V  shipment  of  six  350-kw  and  nine  235-kw  transformers, 
forming  part  of  an  ultimate  equipment  of  36  transformers  for 
the  U.  S.  Reclamation  Service,  was  made  recently 
by  the  Wagner  Electric  Manufacturing  Company, 
aggregating  10,530  kw.  The  installation  for  which 
these  transformers  are  destined  comprise  the  com¬ 
plete  energy-transmission  scheme  for  the  Roosevelt 
Dam,  near  Phoenix,  Ariz.,  in  connection  with  the 
Salt  River  reclamation  project.  The  dam  is  located 
at  the  embrochure  of  Salt  River  through  a  narrow 
canyon  from  the  low-lying  country  to  the  northeast 
of  the  dam;  a  great  natural  basin  will  be  formed  by 
the  impounding  of  the  waters  of  Salt  River  and 
Tonto  Creek.  The  hydro-electric  power  works,  in¬ 
cluding  the  power  plant,  are  located  on  the  southeast 
bank  of  the  river  just  below  the  great  dam.  Fig.  i 
is  a  view  of  the  dam  and  power  house  taken  from 
the  west  side  of  the  canyon. 

The  new  dam,  which  will  cost  between  $3,000,000 
and  $4,000,000,  will  be  no  ft.  higher  than  the  170- it. 
Furens  Dam  in  France,  or  only  27  ft.  6  in.  lower 
than  the  Capitol  at  Washington;  it  will  contain 
300,000  cu.  yd.  of  masonry,  exceeding  the  amount 
in  the  Croton  Dam,  New  York;  and  it  will  impound 
a  maximum  of  over  1,000,000  acres  of  water,  which 
represents  twice  as  much  water  as  the  above  two 
dams  and  that  of  the  vast  Clinton,  Mass.,  water¬ 
works  reservoir  combined. 

Electric  energy  is  to  be  generated  at  the  works  by  the  fall 
from  the  diversion  dam  that  is  being  built  to  transfer  the  low- 
water  flow  past  the  dam ;  this  energy  will  be  used  to  operate 


HG.  I. —  STORE  WINIKIWS  LIGHTED  WITH  TUNGSTE.N  LAMI'S  I’SI.N’G 
HELMET  REFLECTORS. 

there  has  been  an  increase  in  illumination  to  more  than  double 
the  value  received  on  the  lighting  plane  with  the  former  ar¬ 
rangement. 
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the  cement  mill  at  which  the  200,000  barrels  of  cement,  required 
in  the  construction  of  the  dam,  will  be  made,  and  for  handling 
the  materials  and  running  the  machinery.  After  the  dam  is 
built  the  energy  generated  at  this  point  and  at  two  other  points 
— 7  and  25  miles  down  stream,  where  other  dams  give  falls  of 
70  ft.  and  60  ft.  respectively — will  be  transmitted  all  over  the 
valley  and  utilized  to  pump  water  from  wells,  thereby  irrigating 
some  50,000  acres  of  land  in  addition  to  150,000  or  more  acres 
receiving  water  directly  from  behind  the  great  dam.  Thus, 
through  the  medium  of  electricity,  the  energy  of  the  water¬ 
falls  will  further  amplify  the  irrigation  work,  making  it  avail¬ 
able  in  increased  amount  and  over  a  wider  territory. 

'I'he  specifications  for  the  transformers  that  are  to  be  in¬ 
stalled  in  connection  with  the  transmission  from  the  Roosevelt 
Dam  were  issued  in  July  of  last  year,  and  the  contract  was 
awarded  to  the  Wagner  Electric  Manufacturing  Company  under 
the  stipulation  that  shipment  of  the  transformers  was  to  com¬ 
mence  four  months  from  the  receipt  of  the  order  and  to  be 
completed  within  the  then  ensuing  month.  The  fact  that  the 
transformers  had  to  be  held  until  recently,  awaiting  instruc¬ 
tions  from  the  government  to  forward  the  work,  speaks  well 
for  the  organization  and  manufacturing  facilities  of  the  St. 
1-ouis  factory.  Mr.  O.  H.  Ensign,  consulting  engineer  of  the 
Reclamation  Service,  acted  in  behalf  of  the  government  in  its 
relation  to  the  Wagner  Company,  in  connection  with  the  manu¬ 
facture  and  shipment  of  the  transformers. 

The  recent  shipment  of  transformers  comprised  six  350-kw, 
25-cycle,  2300-26,000-volt  transformers,  each  8  ft.  tall  and  weigh¬ 
ing  16,000  lb.  in  working  condition,  including  the  oil,  and  nine 
235-kw,  25-cycle,  23,100-1100-volt  transformers,  each  7  ft.  5  in. 
tall  and  weighing  13,000  lb.,  including  the  oil.  Each  trans¬ 
former  is  of  the  water-cooled  type,  w'ith  water  circulation 
maintained  by  a  triplex  pump  driven  by  a  Wagner  three-phase 
induction  motor.  Fig.  2  shows  one  of  the  350-kw  transformers. 

I'he  specifications,  operating  characteristics,  etc.,  of  these 
transformers  were  unusually  severe,  and  included  the  following 
insulation  requirements;  Test  e.m.f.  between  high-  and  low'- 


to  the  temperature  of  the  cooling  water,  as  the  atmospheric 
temperature  in  the  Arizona  desert  country  ranges  from  100  deg. 
to  120  deg.  Fahr.  in  summer.  ' 

.\n  initial  shipment  of  water-cooled  power  transformers. 


no.  2. — 350-KW  TRANSFORMER. 

forming  part  of  an  ultimate  equipment  of  36  transformers, 
aggregating  10,530  kw,  for  the  U.  S.  Reclamation  Service  in 
connection  with  the  Salt  River,  .\riz.,  irrigation  project,  has 
recently  been  made  by  the  Wagner  Electric  Manufacturing 
Company.  The  specifications  for  these  transformers  were  issued 
last  July,  and  the  contract  was  awarded  to  the  Wagner  Company 
under  severe  requirements  as  to  insulation,  operating  charac¬ 
teristics,  etc.,  and  also  under  rigid  stipulations  as  to  prompt 
delivery.  I'he  recent  shii)nuTiI  cfunprises  six  350-kw,  25-cycle, 


FIG.  I. — VIEW'  OF  ROOSEVELT  DAM  AND  POWER  HOUSE,  FROM  WEST  SIDE  OF  CANYON. 


tension  windings,  90,000  volts;  test  e.m.f.  between  high-tension 
windings  and  iron,  90,000  volts;  test  e.m.f.  between  low-tension 
windings  and  iron,  22,000  volts;  the  internal  insulation  was 
tested  at  double  normal  voltage;  duration  of  tests  was  60  secs. 

Unusual  interest  attaches  to  this  installation  of  transformers 
from  the  fact  that  it  is  the  first  strictly  “high-tension"  installa¬ 
tion  to  be  put  in  by  the  U.  S.  Reclamation  Service.  The  trans¬ 
formers  are  to  be  operated  under  unprecedented  conditions  as 


2300-26,000-volt  step-up  transformers,  and  nine  235-kw,  25- 
cycle,  23,100-1  lOO-volt  step-down  transformers.  The  design  of 
the  transformers  required  dealing  with  certain  special  condi¬ 
tions  at  the  places  of  installation,  among  which  were  the  limited 
space  for  handling  the  transformers  in  the  power  house,  and 
the  high  temperature  of  the  cooling  water.  The  latter  is  circu¬ 
lated  through  the  cooling  coil  of  each  transformer  by  a  Wagner 
three-phase  motor-driven  triplex  pump. 


■law. 


example,  numbering  the  eight  pot-heads  from  left  to  right,  i 
to  8,  the  blind  cap  on  No.  8  is  removed  and  replaced  by  the 
cap  on  No.  4;  the  cap  on  No.  7  is  removed  and  replaced  by 
the  cap  on  No.  3,  etc.  The  blind  caps  5,  6,  7  and  8  are  then 
placed  upon  the  tubes  i,  2,  3  and  4.  This  allows  the  cables 
terminating  in  the  four  pot-heads  in  the  rear  to  be  operated  on 
either  of  the  two  sets  of  cables  in  front. 

In  this  particular  installation  cables  1,  2,  3  and  4  are  feeder 
cables  normally  feeding  the  distributing  lines  in  the  rear. 
Cables  5,  6,  7  and  8  are  taps  from  an  overhead  circuit  terminat¬ 
ing  on  the  cable  pole  near  this  manhole. 

In  case  of  trouble  upon  the  feeders,  the  distributing  lines 


Electric  Suction  Sweeper 


The  electric  suction  sweeper  illustrated  herewith  is  a  com¬ 
bined  sweeper  and  vacuum  cleaner.  The  device  contains  elec¬ 
trically  operated  brushes  which  dislodge  the  dirt  clinging  to 
carpets,  rugs,  etc.,  while  a  fan  sucks  the  dirt  and  dust  and 
deposits  it  in  the  receptacle  shown  attached  to  the  handle.  A 
single  vertical  motor  is  employed  to  the  shaft  of  which  the  fan 


MANHOLE  TABLE  POTHEAD. 

can  he  cut  very  (juickly  into  the  other  circuit,  while  the  feeder 
cables  arc  being  repaired.  Owing  to  the  inverted  cup-shape  of 
the  caps  on  the  pot-heads,  they  can  be  submerged  without  in¬ 
terrupting  the  service,  as  the  water  cannot  rise  into  the  cap. 


FIG.  I. — SUCTIO.N  SWEEPER. 

is  attached.  The  brush  revolves  at  a  high  rate  of  speed  in  the 
small  housing  provided  for  it  in  front  of  the  fan  receptacle  and 
it  is  driven  from  the  motor  shaft  through  a  belt.  For  removing 
dust  from  furniture,  walls,  pictures,  etc.,  proper  devices  are 
fastened  to  a  hose  leading  to  a  suction  pan  placed  under  the 
front  of  the  sweeper  when  such  articles  are  being  cleaned.  A 
blower  connection  is  provided  for  giving  air  under  pressure  in 
renovating  mattresses,  pillows,  etc.  The  blower  connection  is 
attached  to  ,the  rear  of  the  sw'eeper,  the  dirt  receptacle  being 
removed  for  that  purpose.  The  motor  is  supplied  with  elec- 


Aluminum  Alloy  lor  Transmisvsion  Spans 


Among  the  interesting  properties  of  the  aluminum  alloy 
known  as  “magnalium”  one  of  the  most  valuable,  from  the 
point  of  view  of  the  electrical  engineer,  is  its  high  tensile 
strength’  for  its  weight.  That  is  to  say,  it  is  almost  as  strong 
as  copper,  although  it  weighs  less  than  one-third  as  much ;  it  is 
lighter  than  aluminum  and  more  than  twice  as  strong.  These 
mechanical  properties  render  the  material  advantageous  for 
use  in  transmission  lines  where  the  permissible  length  of  span 
is  a  function  of  the  ratio  of  the  weight  of  material  to  its 
tensile  strength. 

The  accompanying  table  gives  a  comparison  of  the  mechanical 
properties  of  the  three  materials  that  may  be  employed  in  con¬ 
structing  transmission  circuits  on  account  of  their  high  electrical 
conductivities. 

Material.  Ultimate  Permissible  Specific  Specific 

tensile  stre.ss.  working  stress,  gravity  connnetivity. 

Copper  .  60,000  20,000  8.95  100 

Aluminum  .  23,000  8,000  2.68  62 

Magnalium  .  53, 000  18,000  2.56  56 

From  the  values  of  the  specific  gravities,  it  will  be  noted  that 
a  wire  i  sq.  in.  in  cross-section  and  i  ft.  in  length  would  weigh 
as  follows:  Copper,  3.886  lb.;  aluminum,  1.116  lb.,  and  magna¬ 
lium,  i.iii  lb.  Dividing  the  allowable  working  stress  of  each 
material  by  these  values,  one  obtains  the  following  constants : 
5141  for  copper,  6887  for  aluminum,  and  16,200  for  magnalium. 
Upon  the  latter  values  depend  the  lengths  of  transmission  spans 
that  may  be  constructed  from  the  three  materials  without  ex¬ 
ceeding  a  certain  percentage  of  deflection.  From  the  well- 
known  properties  of  the  catenary  it  is  found  that  with  uniform 
deflection  of  one-tenth  of  one  per  cent  of  the  span  length  in 
each  case,  spans  of  the  following  lengths  may  be  employed : 
Copper,  41  ft.;  aluminum,  55  ft.,  aad  magnalium,  130  ft.  If 
a  deflection  of  two-tenths  per  cent  is  allowed,  the  lengths  may 
reach  the  following  values:  Copper,  81  ft.;  aluminum,  no  ft., 
and  magnalium,  223  ft.  It  is  claimed  that  the  latter  material 
possesses  an  electrical  conductivity  almost  equal  to  that  of 
aluminum;  its  conductivity  is  56  as  compared  with  62  for  alumi¬ 
num  and  100  for  pure  copper.  Moreover,  it  is  said  that  magna¬ 
lium  can  be  soldered  successfully  without  difficulty.  Magnalium 
is  being  placed  on  the  American  market  by  Mr.  Morris  R. 
Machol,  32  Park  Place,  New  York. 


FIG.  2. — SUCTION  SWEEPER. 

tricity  through  a  flexible  cord  attached  to  any  lamp  socket. 
The  device  is  made  by  the  Electric  Suction  Sweeper  Company, 
of  New  Berlin,  Ohio. 


Manhole  Cable  Pot- Heads 


The  accompanying  cut  show's  an  underground  manhole  with 
12  cables  entering  and  terminating  in  detachable  porcelain  pot- 
heads  made  by  the  G.  &  W.  Electric  Specialty  Company,  Chi¬ 
cago.  These  pot-heads  are  installed  upon  a  double  rack  in  two 
rows,  as  shown,  the  left  on  the  front  row  being  joined  to  the 
four  pot-heads  in  the  rear  row  by  means  of  extra  heavy  rub¬ 
ber-covered  wire.  The  four  pot-heads  in  the  rear  row  are  so 
located  relative  to  the  eight  in  the  front  row  that  the  caps  on 
the  four  to  thd  left  can  be  removed  and  set  upon  the  four  to 
the  right  simply  by  removing  the  blind  caps  on  the  latter.  For 


bracket  swings  horizontally  in  this  clamp,  and  vertical  move¬ 
ment  is  permitted  by  the  hinged  joint.  The  telephone  always 
hangs  vertically,  and  an  extra  ear  is  provided  on  the  side  of 
the  bracket  for  supporting  the  telephone  receiver  when  one  is 


Just”  Tungsten  Lamp  for  Burning  in  Any 
Position. 


A  form  of  the  Just  tungsten  lamp  which  has  met  with  much 
favor  in  Europe,  and  is  now  being  introduced  in  this  country, 
is  the  angle  lamp,  shown  in  the  accompanying  illustration.  In 
this  type  the  entire  filament  structure  is  supported  by  springs. 
The  central  glass  rod  that  carries  the  two  end  spiders  is  at- 
taclicd  at  both  extremities  to  spiral  springs,  secured  respect¬ 
ively  to  the  leading-in  glass  protection  and  to  the  opposite  end 
of  the  bulb.  The  attachment  of  the  filament  to  the  leading-in 
wires  is  also  flexible.  This  method  of  mounting  not  only  per¬ 
mits  the  lamp  to  be  used  at  any  angle,  but  renders  it  less  apt  to 
breakage  when  installed  in  vertical  position.  The  lamp  at  pres¬ 
ent  is  made  only  in  25  and  40  cp. 

Of  other  types  of  Just  lamps,  one  of  200  cp,  and  another  of 
400  cp,  have  been  added,  which  are  intended  to  replace  arc 
lamps,  both  for  street  and  interior  lighting.  These  are  for 
100-125  volts,  for  which  circuits  there  are  also  Just  lamps  of 
25.  32,  40,  50  and  100  cp.  The  claim  is  made  that  the  average 


ADJUSTABLE  TELEPHONE  HOLDER. 

“bolding  the  wire.”  The  device  is  .substantial  in  construction 
and  pleasing  in  appearance. 


Electroliers  for  Tungsten  Lamps. 

The  Tungstolier  Company,  of  Cleveland,  Ohio,  has  designed 
a  line  of  fixtures  for  tungsten  lamps  which  embodies  the  prin¬ 
ciples  of  illuminating  engineering  to  secure  the  maximum  light¬ 
ing  efficiency.  The  fixtures  are  made  as  units  and  include 
tungsten  lamps  and  prismatic  reflectors.  VV'hile  the  units  are 


TUNGSTEN  LAMP 


life  of  all  Just  lamps  is  not  less  than  looo  hours  under  proper 
conditions.  All  lamps  have  bases  conforming  to  the  require¬ 
ments  of  the  National  Electrical  Code,  no  part  being  exposed 
when  a  lamp  is  screwed  in  the  socket. 

\  small  transformer  is  now  in  course  of  manufacture,  where¬ 
by  current  may  be  used  from  100- 125- and  200-250- volt  mains  for 
lighting  Just  lamps  of  5,  8  and  16  cp.  The  transformers  are  so 
small  that  they  can  readily  be  attached  to  the  canopy  of  a 
chandelier,  or  placed  inconspicuously  on  the  wall,  or  even  at¬ 
tached  directly  to  a  lamp.  The  transformers  will  be  built  for 
one,  two,  four  or  six  lamps,  and  will  show  a  loss  of  about  i 
watt  per  lamp,  the  resultant  lamp  efficiency  thus  remaining 
much  superior  to  that  of  the  carbon-filament  lamp.  The  trans¬ 
former  reduces  the  voltage  to  16,  thereby  enabling  a  robust  fila¬ 
ment  to  be  used. 

The  Electrical  .Accessaries  Company,  1135  Broadway,  New 
York,  represents  in  this  country  the  Just  lamp  and  the  trans¬ 
formers  for  low  candle-power. 


ELECTROLIER  FOR  TUNGSTEN  LAMPS. 

said  to  be  designed  to  fit  all  cases  of  general  illumination,  they 
can  be  adapted  to  fit  special  cases,  such  as  window  lighting, 
corridor  lighting,  etc.  The  units  are  designed  to  give  specific 
illumination  results  in  foot-candles  when  hung  at  certain  heights 
and  each  unit  is  said  to  be  carefully  checked  by  photometric 
measurements.  The  fixtures,  which  are  marketed  under  the 
name  of  “Tungstolier,”  are  made  in  various  styles  and  with 
any  number  of  tungsten  lamps. 


The  Philips  Tungsten  Lamp. 

The  latest  European  tungsten  lamp  for  which  an  agency  in 
this  country  has  been  established  is  the  Philips  lamp,  made  at 
I'he  accompanying  illustration  shows  an  adjustable  telephone  Einhoven,  Holland.  This  type  of  lamp  is  well-known  in  Europe, 

holder  brought  out  by  McLeod,  Ward  &  Company,  of  New  York  agencies  for  its  exploitation  existing  in  all  of  the  principal 

City.  A  swivel  joint  clamps  the  neck  of  the  telephone,  and  the  countries  there.  The  advantages  claimed  for  it  over  other 

gooseneck  ends  in  a  joint  fitted  with  a  spring.  The  spring  has  tungsten  lamps  are  an  extremely  long  life  and  that  it  can  be 

enough  tension  to  lift  the  telephone  when  gently  touched,  and  used  in  any  position. 

in  order  to  avoid  any  jerky  or  quick  movement  of  the  arm,  a  Official  tests  have  shown  an  economy  of  1.22  watts  per  candle- 
tension  check  is  provided.  Clamps  for  attaching  the  bracket  to  power  for  the  Philips  lamp.  In  a  recent  life-test  of  100  lamps 

the  top  or  side  of  a  desk  are  part  of  the  equipment.  The  it  is  stated  that  the  average  life  of  67  lamps  was  1250  hours. 


Adjustable  Telephone  Holder 


free  from  grit,  and  made  up  of  95  per  cent  carbon  and  5  per 
cent  silica.  This  finely  divided  graphite  then  is  treated  with  a 
secret  preparation  which  reduces  it  to  a  semi-liquid  state 
ready  for  mixture  in  the  approximate  proportion  of  i  lb. 
graphlio  to  20  gal.  of  oil. 

It  is  stated  that  the  introduction  of  this  material  in  combina¬ 
tion  with  any  oil  the  buyer  may  be  using  will  effect  40  to  60 
per  cent  saving  in  the  cost  of  lubrication  without  any  change 
whatever  in  the  oil  cups  or  other  lubricating  devices.  The 
tests  of  the  lightest  oils  did  not  show  a  greater  precipitation 
than  10  per  cent,  but  even  this  settling  does  not  occur  under 
regular  running  conditions. 


and  33  yet  in  circuit  at  the  time  of  the  report  had  reached  a 
life  of  3142  hours.  Tests  now  being  made  by  the  Physikalische 
Technische  Reichsanstalt,  at  Charlottenburg,  Germany,  show  an 
average  consumption  varying  from  1.22  to  1.26  watts  per 
candle-power  after  700  hours  in  circuit;  the  test  will  be  con¬ 
tinued  to  the  end  of  the  life  of  the  lamps. 

The  fact  that  the  lamps  can  be  burned  in  any  position  is  of 
great  importance  in  their  use  on  various  existing  fixtures  and 
for  decorative  ^)urposes.  The  lamps  are  shipped  in  stout  export 
casks  containing  100  lamps  each.  Each  lamp  is  packed  in  a 
separate  container  so  as  to  reduce  the  liability  of  breakage  to 
a  minimum.  The  question  of  allowance  for  breakage  has  been 
met  by  packing  2  per  cent  in  excess  of  quantity  ordered  free, 
which  more  than  covers  actual  breakage,  being  claimed  to  be 
considerably  tougher  than  in  other  makes  of  tungsten  lamps. 

The  Philips  tungsten  lamp  is  handled  in  this  country  by 
Fox  Bros.  &  Company,  126-130  Lafayette  Street,  New  York, 
who  are  in  a  position  to  make  prompt  shipment  on  orders 
received. 


Electric  Fault  Finder 


The  Electric  Controller  &  Manufacturing  Conipany,  of 
Cleveland,  Ohio,  has  just  brought  out  a  useful  instrument  for 
detecting  and  locating  grounds,  short  circuits,  open  circuits, 
leaks  and  other  faults  in  armature  coils,  field  coils,  controller 
circuits,  switchboard  wiring  or  any  other  electrical  circuit. 
The  instrument  is  called  an  electric  fault  finder,  because  it  not 
only  indicates  trouble,  but  locates  the  fault.  For  instance,  a 
faulty  coil  in  a  motor  armature  can  be  absolutely  located  and 
the  nature  of  the  trouble  definitely  told.  If  a  field  coil  is 


Street  Fixture  tor  Tungsten  Lamps 


I'he  accompanying  polar  candle-power  curve  is  interesting 
as  showing  the  results  that  can  be  obtained  with  incandescent 
lamps  in  street  lighting.  It  relates  to  the  distribution  of  light 
in  a  vertical  plane  from  a  40-cp  tungsten  lamp  equipped  with 
a  Wheeler  steel  fixture.  The  peculiar  value  of  this  fixture 
resides  in  an  i8-in.  fluted  white-porcelain  enameled-steel  re¬ 
flector  which  is  so  adjusted  with  relation  to  the  filament  in  the 
lamp  that  all  of  the  light  radiated  above  10  deg.  from  the  hori- 


FIG.  I. — ELECTRIC  FAULT  Fl.NDER. 


damaged  the  layer  in  which  the  fault  lies  can  be  absolutely 
determined.  If  there  is  trouble  in  a  bunch  of  controller  wires, 
such  as  in  a  multiple-unit,  train-control  system,  the  faulty  wire 
or  pair  of  wires  can  be  promptly  located  and  the  nature  of  the 
fault  quickly  ascertained. 

As  will  be  seen  from  the  accompanying  views,  the  instrument 
is  mounted  in  a  small  box  provided  with  a  strap,  so  that  it  can 
be  slung  over  the  shoulder  when  testing  motors  in  place,  such 
as  under  a  car  or  on  an  electric  overhead  traveling  crane. 
From  this  small  box  leads  extend  to  a  telephone  receiver  fitted 
with  a  headpiece,  so  as  to  leave  both  hands  free  for  testing. 
For  working  in  very  noisy  places,  such  as  bridge  and  boiler 


POLAR  CANDLE-POWER  CURVE. 

zontal  is  reflected  downward  and  outward,  giving  the  maxi¬ 
mum  candle-power  at  15  deg.  below  the  horizontal  and  affording 
a  uniform  candle-power  distribution  from  that  point  to  the 
vertical. 

The  fixture  itself  has  been  designed  with  reference  to  the 
latest  engineering  practice,  and  is  substantial  and  well  built.  A 
galvanized  and  painted  iron  hood  is  edged  in  around  the  re¬ 
flector  and  attached  to  an  iron  holder  with  cross-arms,  porce¬ 
lain  insulators  and  a  high-tension  mica  insulating  joint  which 
withstands  a  break-down  test  of  34,000  volts.  This  fixture  is 
made  by  the  Wheeler  Reflector  Company,  of  Boston. 


Graphite  Lubricant  in  Oil 


The  lubricating  qualities  of  graphite  are  well  known  and 
both  the  crystalline  and  amorphous  varieties  are  widely  used. 
The  crystalline  product  is  claimed  to  be  superior  to  amorphous 
graphite  in  having  better  lubricating  qualities  because  of  its 
density,  fewer  impurities  and  greater  tenacity  and  hardness. 
It  is  asserted  that  after  extended  use  the  clay  in  amorphous 
graphite,  from  which  it  is  impossible  to  free  it,  tends  to  in¬ 
crease  instead  of  diminish  friction.  However,  the  very  hard¬ 
ness  of  crystalline  graphite  heretofore  made  it  impossible  to 
reduce  it  to  a  degree  which  would  make  it  an  impalpable 
powder  and  keep  it  free  from  grit,  and  then  treat  it  so  that  it 
remains  in  suspension  in  oils.  This  two-fold  object  appears  to 
be  attained  in  a  product  called  Graphlio,  which  has  been  placed 
on  the  market  by  the  Walter  D.  Carpenter  Company,  of  New 
York,  after  many  severe  service  tests.  The  raw  material  is 
a  flaked  graphite  reduced  extremely  fine  (about  225  mesh) 


FIG.  2. — ELECTRIC  FAULT  FINDER  IN  USE 

shops,  or  some  parts  of  steel  mills,  the  headpiece  may  be  fitted 
with  two  receivers,  one  for  each  ear,  which  will  shut  out 
all  sound  except  that  received  from  the  instrument.  This  ar¬ 
rangement  not  only  allows  testing  to  be  done  in  noisy  places, 
but  enables  partially  deaf  persons  to  use  the  instrument. 

The  electric  fault  finder  is  "self-contained  and  requires  no 
connection  to  an  external  source  of  energy.  Only  one  man  is 
needed  for  operating  the  instrument,  so  that  there  is  no  excuse 
for  the  tester  desiring  a  helper. 
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for  wrapping.  The  ends  of  the  paper  insulation  are  held  from 
unwrapping  by  a  few  turns  of  friction  tape. 

Fig.  3  shows  two  of  the  conductors  partially  wrapped  with 
soft  finish  linotape.  Before  any  wrapping  is  done  Minerallac 
No.  I,  heated  to  a  temperature  of  about  150  degrees  C,  is 
poured  over  the  conductor,  which  is  to  be  wrapped  in  order  to 
evaporate  any  moisture  which  may  be  present.  The  linotape 
should  be  wrapped  as  tightly  as  possible.  The  best  work  that 
can  be  done  by  hand  will  be  considerably  looser-than  the  ma¬ 
chine-wrapped  insulation  of  the  main  cable,  and  for  that  reason 
the  tape  should  be  put  on  somewhat  thicker  than  on  the  main 
cable.  It  is  also  a  good  plan  to  pour  over  the  joint  Minerallac 
No.  I  once  or  twice  during  the  wrapping,  or  it 
may.  be  applied  to  the  tape  with  a  small  brush 
while  the  wrapping  is  being  done. 

The  later  method  has  been  found  superior  as 
by  applying  Minerallac  No.  i  to  each  layer  of  the 
tape,  as  it  is  wrapped  into  the  joint  a  considerable 
saving  in  the  amount  of  tape  required  is  effected, 
on  account  of  the  space  taken  up  by  the  Mineral¬ 
lac.  All  conductors  arc  shown  taped  in  Fig.  4. 

The  jute  filler  is  then  turned  back  in  order  to 
fill  up  the  hollows,  and  a  little  more  soft  finish 
linotape  folded  and  put  in  if  further  filling  is 
necessary.  The  outer  paper  wrapping  is  then  put 
on  as  shown  in  Fig.  5.  A  hole  is  punched  througli 
the 'outer  wrapping  near  each  end  in  order  to 
allow  the  compounds  to  fill  up  all  of  the  voids  on 
the  inside.  Care  must  be  taken  in  punching  these 
holes  not  to  injure  the  wrapping  on  the  three 
conductors.  The  holes  should  be  punched  on  or 
near  the  top  side  of  the  cable.  The  joint  is  now 
ready  for  having  the  lead  sleeve  put  on.  This 
should  have  been  previously  prepared  and  slipped 
back  on  one  of  the  cables  before  the  joint  was 
made.  After  the  ends  of  the  sleeve  are  wiped  to 
the  lead  sheath  of  the  cable  an  opening  is  cut  in 
each  end  of  the  sleeve  opposite  the  punched  holes 
I  in  the  paper  wrapping  and  the  sleeve  filled  with 

I  Minerallac  No.  2. 

The  compound  should  be  poured  at  a  tempera- 
ture  of  from  150  to  175  deg.  C.,  and  the  pour- 
ing  continued  until  the  compound  overflows  at  the 
opposite  end.  After  standing  half  an  hour  or 
more  the  sleeve  is  refilled  again,  and  the  openings 
are  sealed  by  putting  on  a  small  lead  patch  over 
each  and  soldering  to  the  sleeve.  The  complete 
joint  is  shown  in  Fig.  6.  The  insulation  on  a  joint 
-pgs*  made  up  in  the  manner  just  described  is  stated 
to  be  stronger  than  that  of  the  cable  itself.  It  is 
important  that  all  the  moisture  be  eliminated  from 
a  JaiHl  the  insulating  materials.  Any  question  as  to  the 
presence  of  moisture  is  determined  by  dropping  a 
small  piece  of  the  paper  insulation  or  the  jute 
filler  in  Minerallac  No.  i,  heated  to  125  or  150 
deg.  C.  The  presence  of  moisture  is  indicated 
by  the  bubbling  due  to  the  evaporation  of  the 


Insulation  of  Cable  Joints  on  Underground 
High-Tension  Lines. 


An  interesting  method  has  been  adopted  in  making  the 
cable  joints  on  the  underground  high-tension  lines  of  the 
Commonwealth  Edison  Company,  of  Chicago,  which  requires 
no  tools  nor  skilled  labor,  and  provides  a  joint  having  much 
greater  strength  than  the  cable  itself.  The  method  has  been 
tried  for  six  years  on  an  installation  comprising  420  miles  of 
high-tension  cable.  During  the  entire  term  of  this  test  but  one 
failure  of  a  cable  joint  occurred  on  these  lines,  and  this  was 


Japanese  Wireless  Rates 


FIGS.  1  TO  6. — VARIOUS  STKPS  IN'  MAKING  CABLF.  JOINTS, 


plainly  attributable  to  external  causes.  One  of  its  features  of 
the  method  is  the  use  of  “Minerallac”  as  an  insulation.  To 
consider  the  details  of  the  making  of  a  joint,  a  three-conductor, 
paper  insulated  cable  of  the  split  type  will  be  taken. 

The  ends  of  two  such  cables,  partially  prepared  for  jointing, 
are  shown  in  Fig.  i.  The  outer  paper  wall  has  been  removed 
and  the  jute  filler  tied  back  out  of  the  way  of  the  jointer. 
Fig.  2  shows  the  same  cable  ends,  the  switch  metal  sleeves 
having  been  sweated  on  and  one  conductor  separated  from  the 
other  two  by  means  of  the  wooden  wedges,  to  give  more  room 
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grate  and,  like  the  other  parts,  it  is  air  cooled  and  durable. 
Means  for  actuating  the  device  is  attached  to  the  shaker  which 
operates  the  choppers,  but  its  movement  is  independent  of  the 
choppers,  although  if  desired  it  can  be  operated  in  connection 
with  them.  The  device  is  made  by  the  Reagan  Grate-Bar  Com¬ 
pany,  Philadelphia,  and  is  shown  applied  to  a  Reagan  grate. 


Stoking  Grate  for  Bituminous  Coal  Furnaces. 

It  has  frequently  been  said  that  if  but  a  fraction  of  the 
thought  bestowed  upon  increasing  the  efficiency  of  the  electrical 
end  of  a  central  station  were  given  to  the  fireroom,  much 
greater  economy  would  be  secured  than  remains  possible  in 
the  former  department.  This  remark  applies  particularly  to 
furnace  firing,  and  it  is  in  order  to  reduce  the  toss  here  that 
the  device  shown  in  the  accompanying  illustration  has  been 
placed  on  the  market. 

The  purpose  of  the  device  is  to  obviate  the  use  of  the  stoker- 


Nevv  Appliances  at  the  Ohio  Convention. 

The  exhibits  at  the  Ohio  convention  this  year  were  not  ex¬ 
tensive,  but  a  few  of  the  new  appliances  there  shown  attracted 
considerable  interest. 

The  Sanitary  Pump  Company,  of  Dayton,  Ohio, 
showed  its  remarkably  compact  little  rotary  pump 
direct-connected  to  a  J^-hp  Emerson  motor.  This 
pump  is  made  in  various  sizes  from  250  to  1000 
gal.  per  hour  capacity.  In  dimension  it  is  scarcely 


“  B  he  renewed  at  a  cost  of  5  cents.  It  is  claimed 

B  to  have  many  of  the  advantages  of  the  centrifugal 

pump  in  operating  without  attention  and  being 
low  in  first  cost,  but  at  the  same  time  it  is  a 
positive-action  pump. 

The  Nernst  Lamp  Company  showed  the  im- 
])ortant  improvements  recently  made  in  the  Nernst  lamp.  One 
of  these,  called  the  Westinghouse-Nernst  lamp,  is  a  single¬ 
glower  lamp  with  a  screw  base  which  can  be  renewed  like  an 
incandescent  lamp  as  far  as  the  consumer  is  concerned,  the  old 
burners  being  sent  back  to  the  factory  for  credit  and  new 
burners  screwed  into  the  sockets  in  their  place.  The  ballast  is 
also  renewable  in  somewhat  the  same  way.  For 
j  multiple-glower  lamps  the  new  wafer  heater  case 
^  makes  it  possible  to  renew  heaters  without  skilled 

labor.  With  these  improvements  all  the  work  of 
;  Nernst  maintenance  which  requires  special  knowl- 
I  edge  is  done  at  the  factory.  The  new  hollow 
I  glowers  are  claimed  to  be  about  37  per  cent  more 
j  efficient  than  the  old  solid  glowers.  Single  glower 

H  Nernst  lamps  are  manufactured  in  no-  and  132- 

*  ■  watt  sizes. 

B  The  General  Electric  Company  showed  several 

*  new  styles  of  tungsten  lamp  cluster  diffusers.  In 
addition  to  the  diffusers  with  opaque  reflectors 
which  were  first  brought  out,  these  diffusers  are 
now  being  made  in  more  ornamental  and  artistic 
types  with  roughed  opal  globe  and  refleptor.  The  new  250-watt 
tungsten  lamp  with  bowl  reflector  was  also  shown. 

The  Duncan  Electric  Manufacturing  Company  had  a  hand¬ 
some  exhibit  of  recording  instruments,  including  a  board  of 
watt-hour  meters  and  a  curve-drawing  instrument.  It  also 
showc<l  one  of  its  new  5-kw  transformers  which  has  received 
much  attention  of  late. 

1  The  Pittsburg  Transformer  Company  exhibited 
^  i  a  lo-kw  transformer  with  the  new  Vanadium 

!  steel  core,  which  gives  higher  efficiencies  than  the 
iron  used  formerly. 

In  the  Westinghouse  exhibit  the  Hadaway  heat- 
I  ing  appliances  and  the  8-in.  fan  were  among  the 


bar  and  to  permit  a  fire  to  be  uniformly  stoked  without  the 
(opening  of  the  fire  doors,  which  results  in  a  saving  of  labor 
and  money  and  eliminates  the  greatest  hardship  a  fireman  has 
to  contend  with — the  slicing  of  fires  with  the  stoker  bar.  The 
action  of  the  stoking  device  keeps  the  fire  in  a  porous  condition 
at  all  times  and  its  movement  is  such  as  will  reduce  clinkers 


FIG.  2. — STARTING  DEVICE  IN  ACTION 


as  they  form,  thereby  inducing  a  continuous  supply  of  air 
through  the  fire  and  thus  give  perfect  combustion. 

Under  the  old  conditions,  when  the  firedoors  are  opened  to 
permit  the  stoker-bar  to  enter,  the  cold  air  rushes  in  and  over 
the  fire,  retards  combustion,  produces  smoke  and  reduces  the 
temperature  of  the  boiler  furnace.  The  fire  can.  with  the 


FIG.  3. — STARTING  DEVICE  AND  CHOPPERS  IN  ACTION. 

device  shown,  be  run  continuously  without  opening  the  fire- 
doors  to  permit  stoking  the  fire,  thus  resulting  in  a  saving  of 
the  losses  inseparable  from  the  old  method. 

The  construction  of  this  stoking  device  is  very  simple,  con¬ 
sisting  of  a  series  of  lifting  firebars  extending  the  entire 
length  of  the  grate.  Its  use  is  not  confined  to  the  function 
of  stoking  fires  alone,  but  when  not  in  action  it  is  part  of  the 
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Industrial  and  Commercial  News 


Commercial  Intelligence, 


THE  WEEK  I.\  TRADE. 

The  multitude  of  buyers  in  the  markets  continues  to  be  the 
most  hopeful  indication  of  a  return  to  normal  business  condi¬ 
tions.  There  is  evidence  on  all  sides  that  their  presence  has 
resulted  in  more  actual  trade,  and  this  expansion  seems  e.spe- 
cially  noticeable  in  Western  and  Southern  centers.  Fall  and 
winter  goods  are  being  taken  in  fair  volume,  especially  in  the 
Southwest.  Chicago  dealers  report  that  some  new  stocks  are 
being  taken  and  that  merchants  are  more  ready  to  take  a 
chance  on  the  future  than  they  have  been  at  any  other  time 
during  the  last  year.  In  spite  of  this  improvement,  however, 
the  volume  of  business  transacted  is  not  equal  to  that  of  last 
season,  and  caution  is  still  marked  among  retail  merchants. 
While  it  is  generally  admitted  that  stocks  in  the  hands  of  small 
dealers  throughout  the  country  are  limited,  a  disposition  is  ap¬ 
parent  to  wait  until  after  the  November  election  before  invest¬ 
ing  very  extensively.  Reports  from  all  over  the  country  indi¬ 
cate  that  retail  trade  is  abnormally  quiet,  in  spite  of  the  fact 
that  crops  are  good  and  the  farmers  have  enough  money  to 
indulge  in  luxuries.  In  industrial  lines  there  is  some  increase 
of  activity,  though  it  comes  slowly,  and  production  in  many 
instances  is  still  considerably  below  the  anticipation  of  a  few 
weeks  ago.  Lumber  production  continues  to  show  expansion, 
especially  in  the  South  and  on  the  Pacific  Coast.  Money  has 
begun  to  fiow  to  the  country  to  move  the  crops,  but  otherwise 
the  demand  is  light  and  rates  are  very  easy.  High-grade  com¬ 
mercial  paper  is  in  notably  light  supply,  an  evidence  that  new 
mercantile  operations  are  being  governed  by  conservatism. 
Lines  mentioned  as  showing  improvement  are  dry  goods,  no¬ 
tions,  millinery,  coal  in  the  Central  West  and  jewelry  in  the 
Fast.  The  most  important  crop  improvement  noted  is  in 
cotton.  Recent  rains  in  Texas  have  done  much  to  assure  a 
large  cotton  crop.  The  other  Southern  crops — sugar,  rice  and 
tobacco — have  all  made  fair  progress  and  promise  good  returns. 
'Fhe  reports  from  the  Canadian  wheat  and  oats  harvests  indi¬ 
cate  a  reduction  of  something  like  3  per  cent  in  the  former  and 
18  per  cent  in  the  latter  from  the  government  estimates  of  a 
month  ago.  Optimistic  expressions  continue  to  be  heard  from 
many  leaders  in  the  financial  and  commercial  world  who  look 
farther  ahead  than  most  authorities,  and  there  is  no  lack  of 
prediction  that  all  conditions  will  be  normal  early  in  iQog. 
President  Starbuck,  of  the  New  York  Air  Brake  Company,  de¬ 
clares  that  business  is  picking  up  at  the  factory  of  his  company 
at  Watertown,  N.  Y.  “The  largest  number  of  hands  we  ever 
employed,”  he  said,  “was  2200.  This  dropped  to  900  during 
the  depression,  but  we  now’  have  1200  men  busy,  with  an  in¬ 
creasing  volume  of  business.  New  orders  are  in  sight  for 
about  20,000  cars,  and  this  demand  should  increase,  especially 
in  the  West.  Our  business  in  repairs  has  been  on  a  large  scale 
and  has  helped  us  well  over  the  bad  times.  One  specification 
alone  for  repairs  for  an  important  road  in  the  Middle  West 
consisted  of  75  large  folio  pages.  The  railroads  let  their  equip¬ 
ment  run  down,  and  business  of  this  character,  therefore,  must 
necessarily  increase  as  the  necessities  for  the  crops  make  them¬ 
selves  felt.  I  am  very  well  satisfied  that  business  generally 
shows  improvement,  and  it  looks  to  me  as  if  a  satisfactory 
harvest  would  start  up  a  lot  of  work  which  has  been  held  over 
pending  a  more  assured  outlook.”  In  electrical  material  there 
seems  to  be  a  steady  increase,  and  the  General  Electric  Com¬ 
pany  especially  reports  a  good  increase  in  business.  It  was 
announced  during  the  week  that  the  shipments  and  the  orders 
received  since  the  first  of  the  year  were  running  close  to  the 
average  for  the  years  1903,  1904  and  1905.  These  years  did  not 
compare  with  1906  or  the  early  part  of  1907,  but  were  generally 
considered  good  average  prosperous  years.  Grain  exports,  ac¬ 
cording  to  Bradstrect's,  were  larger  for  the  week  ended  Aug.  27 
than  for  any  other  week  since  February'.  Wheat  aggregated 
4,525,503  bushels,  against  3.907.779  bushels  in  the  previous  week 
and  3,808.866  bushels  in  the  corresponding  week  of  last  year. 
For  the  nine  weeks  ended  Aug.  27  this  year  the  exports  are 
27,298.351  bushels,  against  26,285406  bushels  in  the  correspond¬ 
ing  period  of  last  year.  Corn  exports  for  the  week  are  39,109 


bushels,  against  34,376  bushels  in  the  previous  week  and  798,071 
bushels  in  1907.  For  the  same  period  the  corn  exports  are 
453.191  bushels,  against  12,630,576  bushels  in  the  corresponding 
period  last  year.  Business  failures  for  the  week  ended  Aug.  27 
were  236,  against  236  in  the  previous  week,  167  in  the  like  week 
of  1907,  138  in  1906,  161  in  1905  and  189  in  1904. 

THE  COPPER  MARKET. 

The  price  of  copper  has  been  advanced  slightly  during  the 
past  week.  That  is  to  say,  the  quotations  officially  made  on  the 
New  York  Metal  Exchange  have  been  raised  %  of  a  cent.  This 
is  in  keeping  with  a  similar  advance  in  London  and  speculative 
activity  on  both  sides  of  the  ocean  has  been  considerably  in¬ 
creased  in  consequence.  There  has  been  little  increase,  however, 
in  the  domestic  consumption  of  copper  and,  while  the  reports 
from  the  manufacturers  are  encouraging,  the  actual  melting 
shows  only  small  development.  The  strong  interests  which  con¬ 
trol  copper  stocks  are  also  in  charge  of  the  copper  market.  When 
copper  was  near  14  cents,  domestic  consumers  were  buying  and 
bargaining  with  considerable  activity,  but  when  the  price 
dropped  a  cent  a  pound  consumers  became  indifferent.  The 
past  week  there  has  been  some  trading  in  Standard  warrants 
but  neither  the  producers  nor  the  selling  companies  have  dis¬ 
played  any  anxiety  to  sell.  Many  speculators  and  middle  men 
have  disposed  of  their  accumulations,  sometimes  at  conces¬ 
sions,  but  the  net  results  of  such  sales  have  almost  universally 
been  profitable  to  the  holders.  In  the  mean  time  copper 
statistics  are  as  much  opposed  to  advancing  prices  as  ever. 
The  production  continues  to  be  enormous  but  the  consumplion 
is  improved  slightly.  Including  the  smelting  and  refining  of 
foreign  material  the  production  in  this  country  is  at  present 
in  the  neighborhood  of  95,000,000  lb.  per  month.  The  con¬ 
sumption  continues  to  be  about  30,000,000  lb.  This  leaves  an 
unwieldy  surplus  for  export  or  accumulation.  As  the  exports 
for  August,  which  were  many  times  larger  than  the  consump¬ 
tion  of  Europe  warranted,  were  only  about  43,000,000  lb.,  it  is 
apparent  that  a  considerable  addition  to  the  already  large 
domestic  holdings  was  made.  Such  statistics,  however,  have 
no  apparent  effect  upon  the  optimism  of  the  market  promoters. 
They  are  apparently  confident  of  the  continuous  ability  of  those 
behind  the  market  to  control  prices  absolutely.  A  representative 
of  one  of  the  largest  electrolytic  interests  is  quoted  as  saying; 
“We  are  not  rampant  optimists  but  we  can  see  nothing  in  the 
situation  of  a  discouraging  nature.  If  we  were  asked  to  quote 
for  September  delivery  for  1,000,000  lb.  of  the  metal  we  would 
be  unable  to  do  so  because  we  are  sold  up;  if  we  were  asked 
about  October  prices  we  would  hesitate,  and  if  the  inquiry  was 
for  November  delivery  we  would  begin  to  take  notice  that  we 
should  quote  a  price  of  14  cents.”  There  seems  to  be  no  end 
to  the  buying  ability  of  the  London  market.  Although  it  is  well 
known  that  the  stocks  abroad  are  larger  than  ever  before 
known  in  the  world’s  history,  exports  continue  heavy  and  the 
tone  of  the  foreign  market  is  strong.  Consumption  in  Europe 
has  not  developed  any  more  rapidly  than  in  this  country,  but 
the  speculative  interests  there  apparently  have  unlimited  means 
to  carry  any  load.  For  the  month  of  August  the  total  exports 
from  Atlantic  ports  were  24,100  tons,  practically  the  same 
amount  that  was  exported  in  June  and  50  per  cent  more  than 
the  shipments.  The  imports  during  August  are  estimated  at 
10,000  tons,  which  is  larger  than  ordinary.  Prices  quoted  on  the 
Metal  Exchange  Aug.  31  were : 

f-ake  . 13^  (»  13^4 

Electrolytic  . 1314  @  13^^ 

Castings  . 1 3 14  (S'  i3i^ 

The  London  market  was  as  follows ; 

Noon.  Close. 

£  s  d  £  s  d 

Standard  copper,  sjxit . 60  26  61  2  6 

Standard  copper,  futures . 61  17  6  61  17  6 

Market  .  Firm.  Steady. 

Sales  of  spot .  100  tons 

Sales  of  futures . 1000  tons 

Extreme  fluctuations  for  the  year ; 

Highest.  Lowest. 

Electrolytic  copper,  spot .  i3>i 

Lake  copper,  spot .  13^  i2ji 

Casting  copper,  spot .  i3’/4 

London,  spot . £64  5  •  £56  5  o 

London,  futures . 64  10  o  56  17  6 

London,  best  selected . . . 67  10  o  ^00 
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LARGER  VVESTINGHOUSE  SALES.— The  business  of 
the  Westinghouse  companies  during  August  gave  substantially 
the  same  evidence  of  improvement  which  has  characterized 
the  operations  of  these  concerns  during  the  preceding  months, 
June  and  July.  While  the  volume  of  orders  at  the  electrical 
works  in  August  did  not  exceed  the  July  figure,  which  was 
somewhat  over  a  million  dollars,  the  orders  were  strikingly 
indicative  of  a  positive  upward  movement.  A  significant 
feature  emphasizing  this  fact  is  the  many  orders  which  the 
Westinghouse  Electric  &  Manufacturing  Company  has  secured 
lately  from  coal  mining  companies,  from  which  it  may  be 
inferred  that  the  increasing  demand  for  the  product  of  mines 
has  necessitated  the  additional  equipment  of  operation.  Among 
these  mining  companies  for  which  locomotives  are  now  under 
construction  at  the  East  Pittsburg  shops  are  the  Pittsburg 
Coal  Company,  the  Youghiogheny  &  Ohio  Coal  Company,  of 
Cleveland,  the  Moshannon  Coal  &  Mining  Company,  of  Osceola, 
Pa.,  the  E.  &  C.  Brooks  Iron  Company,  of  Birdsborough,  Pa., 
and  the  Seneca  Coal  Mining  Company.  The  manager  of  the 
Industrial  and  Power  Department  in  discussing  the  present 
situation  of  the  electrical  business  said:  “During  the  month 
of  August  the  orders  have  come  to  our  branch  at  a  very 
encouraging  rate.  I  ascribe  this  to  the  fact  that  the  general 
revival  among  all  industrial  and  manufacturing  enterprises 
has  now  actually  taken  place  because  the  material  which  we 
make  and  furnish  represents  machine  tool  equipment,  power 
house  installations  and  apparatus  for  the  operation  of  in¬ 
dustrial  power  and  manufacturing  plants,  which  goes  to  prove 
that  the  purchasers  are  experiencing  an  improvement  w'hich 
makes  additional  operating  facilities  important.  From  the 
orders  which  we  have  secured  recently,  and  moreover,  judging 
from  the  great  number  of  negotiations  we  have  on  hand, 
not  to  mention  the  constantly  growing  inquiries,  I  can  really 
say  without  violating  the  spirit  of  conservation,  that  the 
revival  of  a  general  industrial  improvement  has  gained  a 
permanent  footing  and  that  it  will  now  continue  right  along.” 
The  Westinghouse  Machine  Company  has  lately  secured  quite 
a  number  of  orders  for  steam  turbine  units  of  large  size. 
The  Capital  Traction  Company,  of  Washington,  D.  C..  is 
among  these  with  an  order  for  a  4500-hp  turbine  to  be  added  to 
the  two  2500-hp  machines  of  the  same  type  which  were  fur¬ 
nished  by  the  Westinghouse  company  about  a  year  ago.  The 
Blackhill  Traction  Company,  of  Deadwood,  S.  D.,  has  ordered 
a  750-hp  turbine  unit  with  an  exciter  outfit,  the  Goodrich 
Rubber  Company,  of  Akron,  O.,  has  ordered  a  fourth  i8oo-hp 
turbine,  the  Jacksonville  Oil  &  Mill  Company,  of  Jacksonville, 
.\la.,  a  450-hp  turbine  with  a  Leblanc  condenser,  and  the 
Brown  Gas  &  Electric  Company,  of  Westchester,  N.  Y.,  a  1000- 
hp  turbine  unit.  It  is  also  reported  from  the  shops  of  the 
Westinghouse  Air  Brake  Company,  at  Wilmerding,  Pa.,  that 
orders  for  brake  equipments  have  come  in  recently  with 
refreshing  frequency.  This  no  doubt  is  due  to  the  revival  of 
the  general  business  of  the  country,  which  has  made  it  neces¬ 
sary  for  the  railroads  to  place  their  rolling  stock  in  an  operative 
condition.  Several  of  the  orders  for  brakes  received  by  the 
company  within  the  last  few  days  were  placed  by  some  of 
the  largest  railroads  of  the  country. 

MONTANA  ELECTROLYTIC  PLANT.— It  is  reported 
from  Helena,  Mont.,  that  Mr.  G.  T,  Wilson,  of  that  city,  is 
interested  in  a  new  electrolytic  plant  at  Butte,  and  predicts 
large  use  of  the  system.  Work  has  been  started  on  the  erection 
of  a  plant  of  too  tons’  capacity  at  Elkhorn  to  treat  the  tail¬ 
ings,  of  which  there  are  125,000  tons  on  the  dump  of  the 
Elkhorn  Silver  Mining  Company.  The  money  has  been  sub¬ 
scribed  by  Helena  people  and  all  arrangements  perfected. 
The  company  expects  to  have  the  plant  completed  and  in 
operation  within  the  next  60  days,  providing  the  railroads 
deliver  the  material  promptly.  This  plant  is  under  the  Baker- 
Burwell  patents  and  will  be  the  first  commercial  plant  in  the 
United  States  of  its  kind.  A  test  plant  has  been  in  operation 
for  several  months  and  the  efficiency  of  the  methods  demon¬ 
strated,  it  is  said,  to  the  complete  satisfaction  of  the  stock¬ 
holders  of  the  Elkhorn  Electrometal  Company,  which  will 
build  the  plant  under  licenses  granted  by  the  Montana  Metal¬ 
lurgical  Company. 

GENERAL  ELECTRIC  SHIPMENTS  TN’CREASING.- 
Figures  which  are  just  given  out  show  that  the  actual  ship¬ 
ments,  or  as  they  are  called  “sales  billed,”  of  the  General  Elec¬ 
tric  Company  for  the  second  quarter  of  1908  were  greater  than 
for  the  first  quarter.  While  the  new  orders  received  were 
slightly  decreased,  being  $10,033,173  for  the  first  quarter  and 


$9,624,634  for  the  second,  the  actual  shipments  grew.  The  fig¬ 
ures  on  “sales  billed”  are  $9,208,825  for  the  first  quarter  and 
$9,625,988  for  the  second.  This  makes  for  the  six  months, 
sales  of  $18,834,814  which,  while  seeming  unfavorable  when 
compared  with  the  $35,481,666  for  the  similar  period  of  1907,  is 
larger  than  the  sales  for  similar  periods  in  eithqr  1904  or  1905. 
The  figures  are  also  encouraging  as  indicating  that  the  low 
mark  has  been  passed.  This  is  all  the  more  felt  to  be  true 
from  the  fact  that  the  inquiries  during  July  were  the  best  of 
the  year  and  the  bookings  were  increased  over  any  month  in 
the  previous  quarter. 

WEATHER  MAPS  BY  WIRELESS.— A  dispatch  from 
Berlin  says  that  Dr.  P.  J.  H.  Polis,  director  of  the  Aix-la- 
Chapelle  Meteorological  Observatory,  has  achieved  remarkable 
success  in  connection  with  weather  reports  by  wireless  messages 
from  aboard  the  Hamburg-American  steamship  Kaiscrin  Au¬ 
guste  Victoria  on  its  last  voyage  from  New  York.  In  speaking 
of  what  he  had  accomplished.  Dr.  Polis  said:  “I  succeeded  in 
taking  wireless  weather  reports  a  distance  of  800  miles  from 
the  American  and  1200  miles  from  the  European  coasts,  and, 
with  the  assistance  of  wireless  reports  from  passing  ves.sels,  I 
was  enabled  to  draw  up  correct  wea  her  maps  for  a  distance  of 
800  miles  ahead.” 

TROLLEY  FOR  DALNY.— U.  S.  Consul  Roger  S.  Greene, 
of  Dalny,  Manchuria,  reports  that  plans  for  the  electric  railway 
which  is  to  be  built  by  the  South  Manchuria  Railway  Company 
are  beginning  to  take  definite  shape,  and  tenders  for  the  supply 
of  materials  will  shortly  be  called  for.  The  estimated  cost 
will  be  about  $1,000,000,  and  the  chief  electrical  engineer  of 
the  company  is  expecting  to  visit  the  United  States  to  study  the 
latest  developments  in  order  that  the  road  may  be  made 
thoroughly  up  to  date.  Further  particulars  may  be  obtained 
from  the  Bureau  of  Manufacturers,  Washington,  D.  C. 

LONG  ISLAND  TROLLEYS. — A  franchise  was  granted  to 
the  New  York  &  Queens  County  Railway  Company  last  week 
for  the  construction  of  a  double  track  trolley  line  from  P'lush- 
ing  to  Bayside  and  Whitestone.  The  improvement  has  been 
under  consideration  for  some  time,  and  it  is  announced  that 
work  on  the  construction  of  the  road  will  be  begun  at  once. 
The  road  will  be  five  miles  long.  It  will  open  for  development 
considerable  new  territory  along  the  north  shore  of  Long 
Island  and  will  parallel  the  Malba  property  of  the  Realty  Trust. 

STANDARD  UNDERGROUND  CABLE  COMPANY 
BUSY. — Mr.  James  W.  Marsh,  vice-president  and  general  man¬ 
ager  of  the  Standard  Underground  Cable  Company,  is  quoted 
as  saying  that  new  business  has  been  coming  in  so  rapidly  in 
the  last  two  months  that  within  the  next  few  weeks  the  plants 
of  the  company  will  be  running  at  their  full  capacity.  The 
company  is  now  employing  about  65  per  cent  of  its  normal 
force.  It  has  three  plants — in  Pittsburg,  Perth  Amboy,  N.  J., 
and  Oakland,  Cal.,  respectively. 

PITTSBURG  TO  BUFFALO  BY  TROLLEY.— Pittsburg 
capitalists  are  behind  a  plan  to  construct  a  new  traction  line 
betw'een  Butler,  Pa.,  and  Conneaut  Lake.  The  line  will  be 
about  70  miles  long,  and  the  surveys  have  already  been  started. 
It  is  the  intention  to  construct  a  line  that  will  complete  a 
through  system  of  trolleys  between  Pittsburg,  Erie  and  Buffalo. 
The  route  proposed  includes  Grove  City,  Greensville.  Slippery 
Rock  and  other  important  places,  with  a  branch  line  to  Oil  City 
and  Franklin. 

PLANT  FOR  LOGAN  SPORT,  IND.— The  Board  of  Public 
Works,  Logansport,  Ind.,  will  receive  bids  on  the  equipment 
for  the  electric  light  plant  to  consist  of  a  500-kw  alternator, 
150  kw  exciter  set,  switchboard,  street  lamps  and  condenser. 
Copies  of  specifications  may  be  obtained  from  the  consulting 
engineer,  J.  Walter  Esterline,  La  Fayette,  Ind.  Bids  will  be 
opened  September  2.  The  right  is  reserved  to  refuse  any  or 
all  bids. 

ANOTHER  DAM  AT  GREAT  FALLS,  MONT.— The  new 
interests  in  control  of  the  Great  Falls  Water  &  Power  Com¬ 
pany,  of  whom  John  D.  Ryan,  of  the  Amalgamated  Copper 
Company,  is  the  leader,  announce  that  it  is  their  intention  to 
build  a  new  dam  at  Great  Falls,  with  which  it  is  expected  to 
develop  23,000  hp. 

STEAM  TURBINES  IN  JAPAN.— U.  S.  Consul  Hunter 
Sharp,  in  a  report  from  Kobe,  furnishes  detailed  lists  of  the 
American  steam  turbo  generators  used  by  Japanese  industrial 
concerns  for  electrical  purposes.  Those  in  service  and  under 
construction  of  one  make  aggregate  1,057.130  total  kw  capacity. 
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RhCENl  ALLIS-CHALMERS  ORDERS  include  Corliss 
engine  units,  in  most  cases  accompanied  by  exciters,  trans¬ 
formers,  motors,  switchboards,  etc.,  to  be  installed  by  the 
Keith  Car  &  Manufacturing  Company,  Sagamore,  Mass. ;  the 
El  Paso  Foundry  &  Machinery  Company,  El  Paso,  Tex. ; 
Diamond  Roller  Mills,  of  The  Dalles,  Ore. ;  Corn  Products 
Manufacturing  Company,  comprising  units  of  3000  hp  for  the 
new  glucose  factory  at  Argo,  Ill.;  Galland  Mercantile  Laundry, 
San  Francisco,  Cal.;  Brooksville  (Ind.)  Electric  Company; 
Calhoun  Mills,  Calhoun  Falls,  S.  C,  and  Durham  (N.  C.) 
Cotton  Manufacturing  Company,  in  the  great  Southern  textile 
district;  Pond  d’Oreille  Electric  Company,  distributing  current 
to  the  mines  around  Sand  Point,  Idaho;  Citizens’  Electric  Com¬ 
pany,  Williamsport,  Pa. ;  Green  Fuel  Economizer  Company, 
Mattcawan,  N.  Y. ;  Frank  H.  Falls,  manufacturer  of  plumbers’ 
supplies,  at  Rochester,  N.  Y. ;  the  City  of  Monroe,  Wis. ;  May- 
field  (Ky.)  Water  &  Light  Company;  National  Wood  Pipe 
Company,  Olympia,  Wash.;  Green  Bay  (Wis.)  Paper  &  Fibre 
Company;  Great  Western  Sugar  Company,  comprising  four 
units  for  refineries  at  Fort  Collins  and  Eaton,  Col.,  and  others 
in  industries  equally  diversified.  Steam  turbine  and  generator 
sales  include  units  for  the  Pfister  &  Vogel  Leather  Company, 
Milwaukee;  Washburn-Crosby  Mills,  Minneapolis;  the  Pueblo 
&  Suburban  Traction  &  Lighting  Company,  Pueblo,  Col.;  the 
municipal  light  plant  of  the  City  of  Holland,  Mich. ;  the  Winona 
Interurban  Railway  Company,  Warsaw,  Ind.,  and  A.  F.  Gallun 
&  Sons,  leather  manufacturers,  of  Milwaukee.  Hydro-electric 
units  ordered  comprise  three  turbines,  having  a  combined  ca¬ 
pacity  of  10,800  hp,  for  the  “Olmsted”  plant  of  the  Telluride 
Power  Company,  of  Provo,  Utah;  four  of  2350  hp  for  the 
Sioux  Falls  (S.  D.)  Light,  Heat  &  Power  Company;  one  of 
1700  hp,  with  iso-hp  exciter  turbine,  for  the  Wausau  Street 
Railway  Company,  Wausau,  Wis. ;  one  of  450  hp  for  the 
Andrews  Light  &  Power  Company,  Salmon,  Idaho,  and  a  1150- 
hp  turbine  for  the  Holton  Power  Company,  Holtville,  Cal. 
Negotiations  for  the  gas-engine-driven  electrical  units  have  also 
become  very  active  of  late,  and  in  addition  to  the  orders  taken 
for  steel  mill  and  traction  service,  aggregating  107,400  hp,  .A.llis- 
Chalmers  Company  has  closed  a  contract  with  the  Southwestern 
States  Portland  Cement  Company  for  two  horizontal  tandem 
gas  engines  rated  at  2000  hp,  to  be  installed  in  the  new  mill 
at  Eagle  Ford,  Tex.  Motor-driven  compressors  and  power 
transmitting  machinery,  including  Allis-Chalmers  “1908”  fric¬ 
tion  clutch,  are  also  represented  by  a  long  list  of  sales,  showing 
even  greater  diversity  of  industrial  operations. 

TUNGSTEN  LAMP  PRICE  REDUCTION.— The  General 
Electric  Company  put  in  effect  on  Sept,  i  a  policy  whereby  an 
extra  discount  of  10  per  cent  is  allowed  on  all  purchases  of  tung¬ 
sten  lamps  in  standard  package  quantities.  This  additional  dis¬ 
count  is  stated  to  be  made  to  cover  all  losses  incident  to  breakage 
in  shipment,  careless  handling,  early  burnouts,  etc.,  and  obviates 
the  necessity  of  adjusting  such  claims  with  the  consumer. 
European  manufacturers  have  attempted  to  make  this  compensa¬ 
tion  by  including  extra  lamps  in  each  package,  but  the  General 
Electric  Company  considers  that  this  means  is  not  as  desirable 
as  an  extra  discount.  The  allowance  of  10  per  cent  is  ex- 
jiectecl  to  more  than  compensate  for  all  legitimate  losses.  A 
careful  record  has  been  kept  to  determine  the  value  of  the 
special  resilient  packing  cases  used  by  the  General  Electric 
Company,  and  the  average  transportation  breakage  in  six 
months  has  been  less  than  2  per  cent.  The  above  reduction  of 
10  per  cent  on  the  cost  of  the  lamps  may  also  be  looked  upon 
as  an  educational  expense  for  the  introduction  of  a  new  article, 
but  an  advantage  to  the  consumer  of  a  different  character  also 
went  into  effect  the  first  of  the  month.  This  is  a  general  re¬ 
arrangement  of  the  delivery  schedule.  Hereafter  all  standard 
package  shipment  to  points  east  of  the  Mississippi  River  will 
be  made  with  transportation  charges  allowed  and  for  other 
points,  excepting  a  few  specially  designated  free  delivery  places, 
a  small  addition  to  the  net  price  will  be  made.  The  General 
Electric  Company  has  now  four  factories  manufacturing  tung¬ 
sten  lamps  exclusively,  with  a  combined  capacity  of  35,000  lamps 
a  day,  while  ample  stocks  are  carried  at  ii  different  district 
sales  offices  to  insure  prompt  deliveries  to  any  part  of  the 
country. 

SANTA  CLARA  INTERURBAN  RAILROAD  SOLD.— 
The  Southern  Pacific  Railroad  Company  has  purchased  from 
Mr.  U  E.  Hanchett,  of  San  Jose,  Cal.,  the  property  and  rights 
of  the  Santa  Clara  (Cal.)  Interurban  Railroad  Company.  The 
company  owned  the  right  of  way  for  an  electric  line  between 
.Santa  Clara  and  San  Mateo,  thus  connecting  the  San  Jose  Rail¬ 


way  Company  with  San  Francisco.  It  was  the  purpose  of  the 
Santa  Clara  Interurban  to  connect  San  Mateo,  Belmont,  Red¬ 
wood,  Palo  Alto,  Mayfield,  Mountain  View,  Sunny  Vale,  Law¬ 
rence,  Santa  Clara,  San  Jose  and  Alum  Rock.  The  rights  of 
way  purchased  by  the  Southern  Pacific  constitute  a  private 
property.  The  Santa  Clara  Interurban  Railroad  Company  built 
and  equipped  the  electric  railway  system  in  Palo  Alto.  This 
.system,  including  a  power  house  and  all  the  tracks,  rolling 
stock  and  other  property  connected  with  it,  were  purchased  by 
the  Southern  Pacific.  The  estimated  value  of  this  property  is 
about  $500,000.  The  Southern  Pacific  proposes  to  build  first 
between  Santa  Clara  and  San  Mateo.  L.  E.  Hanchett  is  the 
president  and  principal  owner  of  the  company. 

RUSHING  HUDSON  RIVER  TUNNELS.— Work  is  being 
pushed  rapidly  on  the  unfinished  portions  of  the  Hudson  & 
Manhattan  Railroad  Company’s  tunnels.  The  Sixth  Avenue, 
New  York,  subway  section  has  already  been  pushed  as  far  north 
as  Twenty -eighth  Street,  and  will  reach  Thirty-third  Street 
within  the  next  six  months.  On  the  New  Jersey  side,  all 
excavation  has  been  completed  except  a  small  gap  between  the 
Erie  and  the  Lackawanna  stations.  All  of  the  connections  with 
the  Pennsylvania  station  have  been  completed.  The  work  at 
Cortlandt,  Fulton  and  Dey  Streets,  underneath  the  twin  build¬ 
ings,  has  progressed  so  far  that  completion  is  practically  in 
sight.  Excavation  in  the  two  lower  tunnels  has  yet  to  be 
completed  in  the  stretch  of  1000  feet  between  the  pier  heads 
and  the  twin  buildings.  The  company’s  power  station  in  New 
Jersey  will  be  ready  for  operation  about  Dec.  i. 

BISHOP  (CAL.)  LIGHT  &  POWER  COMPANY.— The 
Bishop  (Cal.)  Light  &  Power  Company  has  not  as  yet  been 
taken  over  by  the  Nevada  Power  Company  under  the  option 
held  by  the  latter  corporation.  The  option  runs  until  Nov.  i, 
and  while  the  larger  company  may  eventually  exercise  its  option 
no  step  in  that  direction  has  been  yet  taken.  The  Nevada 
company  has  taken  out  the  water  wheel  and  pipe  line  of  the 
Bishop  plant,  and  is  placing  it  at  Hillside  (or  South)  Lake  to 
be  used  in  driving  the  2000  ft.  tunnel  wdiich  is  to  tap  that  body 
of  water.  The  officers  explain,  however,  that  this  is  by  agree¬ 
ment  with  the  home  company,  and  that  should  the  option  not  be 
taken  up  this  equipment  will  be  replaced. 

REDUCTION  IN  INDUCTION  MOTORS.— The  General 
Electric  Company  has  made  a  recluction  of  10  per  cent  in  the 
price  on  polyphase  induction  motors  of  200  hp  or  less.  Inquiry 
at  the  Westinghouse  Electric  &  Manufacturing  Company’s 
office  elicited  the  information  that  similar  apparatus  had  not 
been  reduced  by  that  company. 

LAUNDRY  MACHINERY.— The  U.  S.  Consular  Reports 
note  that  an  inquiry  has  been  received  by  an  American  consular 
officer  in  one  of  the  Latin- American  countries  for  information 
regarding  prices,  discounts  and  catalogues  of  boilers  and  elec¬ 
tric  laundry  machinery.  This  machinery  is  to  equip  a  new 
establishment. 

WATER  POWER  DEVELOPMENT  IN  NORTHERN 
WISCONSIN. — E.  P.  Sherry,  Wells  Building,  Milwaukee,  is 
interested  in  the  electrical  development  of  a  4000-hp  water 
power  in  northern  Wisconsin  and  desires  to  get  in  touch  with 
any  manufacturers  or  others  who  might  consider  the  purchase 
of  this  power. 

Financial  Intelligence. 


THE  WEEK  IN  WALL  STREET. 

After  the  flurry  caused  by  the  manipulation  of  the  stock- 
market  and  the  failure  of  the  leading  bear  house  a  strong  and 
advancing  market  might  have  been  anticipated.  Expectations  in 
this  direction  were  borne  out  by  the  events.  For  the  past  week 
the  market  has  been  strong  with  a  persistent  advancing 
tendency.  Trading  has  been  conservative  and  there  has  been 
nothing  like  excitement  or  hurry,  but  the  same  old  leadership 
which  has  been  pushing  the  market  up  since  .^pril  was  in  com¬ 
mand.  The  upward  movement  began  Aug.  26  and  continued 
practically  without  important  interruption  up  to  the  close  of  the 
week  ended  Aug.  31.  As  in  the  previous  upward  turns  the 
Harriman  issues,  Reading.  American  Smelting  and  the  Steel 
issues  were  the  market  leaders.  Union  and  Southern  Pacific 
each  made  substantial  gains  and  resisted  every  effort  to  force  a 
reaction.  The  conspicuous  and  disastrous  failure  of  the  efforts 
of  A.  O.  Brown  &  Company  has  not  only  demonstrated  the 
inherent  strength  of  the  bull  sentiment  but  it  has  done  much 
to  inspire  outsiders  with  confidence.  If  such  an  attack  upon 
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the  market  resulted  in  nothing  except  disaster  to  the  attacking 
party  general  confidence  may  well  be  established.  In  the  mean¬ 
time  there  is  nothing  in  the  news  to  explain  the  advances  or  the 
persistent  upbidding,  and  the  conclusion  is  inevitable  that  pro¬ 
fessional  manipulation  is  responsible  for  the  campaign.  One 
feature  of  the  week  which  has  attracted  even  more  attention 
than  the  course  of  prices  has  been  the  prompt  and  thorough 
investigation  of  the  outbreak  of  manipulation  which  has  been 
started  by  the  Stock  Exchange  authorities.  The  officials  of  the 
Exchange  realize  that  this  is  not  a  propitious  time  to  permit 
rigging  of  the  market  by  the  means  of  fake  sales  at  fictitious 
prices  to  go  unpunished.  Public  confidence  in  Wall  Street 
business  methods  has  not  been  restored  completely,  and  the 
members  of  the  State  Legislature  are  waiting  eagerly  for  an 
opportunity  to  impose  drastic  restraints.  The  special  committee 
probing  the  “matched  order”  trading  has  no  very  easy  task 
before  it,  but  it  can  be  relied  upon  to  be  the  reverse  t)f  over 
indulgent  to  the  offenders  if  guilt  is  clearly  proved.  Underly¬ 
ing  conditions  are  some  what  improved,  although  not  suffi¬ 
ciently  so  to  explain  the  advances  of  the  week.  The  crops  are 
nearer  maturity  without  encountering  any  disaster,  reports  from 
all  the  jobbing  centers  indicate  that  although  the  buyers  in  the 
market  are  taking  goods  conservatively  they  are  buying  to  some 
extent,  industrials  especially  in  steel  and  electrical  lines,  are 
reporting  growth  of  business  and  the  railroads  are  constantly 
reducing  the  number  of  idle  cars.  The  decrease  shown  in  the 
report  of  Aug.  19  was  28,418.  The  total  number  of  idle  cars  at 
this  report  was  253,003  compared  with  281,621  on  Aug.  5  and 
with  413,605  on  April  29  which  was  the  high  water  mark. 
It  is  interesting  to  note  that  fewer  cars  are  idle  at  the  present 
time  than  at  any  other  period  during  1908.  Money  rates  con¬ 
tinue  to  be  abnormally  low  and  the  sharp  decline  in  foreign 
exchange  during  the  week  has  started  discussion  concerning 
gold  imports.  It  is  expected  that  this  country  will  take  gold 
from  Europe  during  the  autumn  and  winter,  but  there  is  noth¬ 
ing  in  either  the  demand  or  the  rates  for  money  on  this  side 
to  make  importations  attractive.  Call  money  is  still  plentiful 
at  I  @  per  cent  and  90  day  paper  is  quoted  at  2^  @  3 
per  cent.  The  quotations  in  the  table  are  those  at  the  close 
Aug.  31. 

NEW  YORK. 

Shares  Shares 

Aug.  24.  Aug.  31.  Sold.  Aug.  24.  Aug.  31.  Sold. 

-Ml.-Ch .  lijs  400  Int.-Met..  pfd...  32  34%  10,100 

-Ml.-Ch.,  pfd  .  34^4  36  1,46s  Mackay  Cos _  68*  68  3.400 

.4mal.  Cop .  76)4  81  151,620  Mackay  Cos.,  pfd.  68  575 

.\ni.  D.  T . 39*  39*  — -  Manhattan  Elev.135  139^*  75o 

Am.  Loc .  ssH  S7*/i  11,800  Met.  St.  Ry -  3454*  3454* - 

Am.  Loc.,  ofd..ios  io6f4  470  N. Y.&N. J.Tel.  iio54*ii2  200 

Am.  Tel.  &  Cbl.  6454*  6454* -  Steel,  com . 45  4754  273,872 

Am.  T.  &  T. ...124J4  12754  11,700  Steel,  pfd . io854  iii54  48,07s 

B.  R.  T .  S»54  s.t^  25.300  W.  U.  T .  55  5544  300 

(len.  Elec . 143  14754  1,260  West’h,  com...  7044  78  8,700 

Int.-Met.,  com..  1 1 54  1 1 54  5, 600  West’h,  pfd....  92*  95  200 

PHILADELPHIA. 

Shares  Shares 

Aug.  24.  Aug.  31.  Sold.  .Aug.  24.  Aug.  31.  Sold. 

-Am.  Rys . 4554  4554  - —  Phila.  Elec .  gH  9^  — - 

Elec.  Co.  of  A..  io5s*  10  -  Phila.  R.  T .  1354  14  - 

Elec.  Stor.  B’ty.  3854  3814  - -  Phila.  Traction..  88*  —  - 

E.  S.  B’ty,  pfd. .  49*  49* - 


CHICAGO. 


Shares 

Aug.  24.  Aug.  31.  Sold. 

Chi.  City  Ry  —  17654*17654  - 

Com.  Edison. ...  107  107*  - 

Chi.  Subway _ 21 54*  20 74  - 

Chi.  Tel.  Co....  14514  147^ - 


Shares 

Aug.  24.  Aug.  31.  Sold. 

■Met.  El.,  com...  1354  16*  - 

Met.  El.,  pfd...  45*  4354* - 

Nat’nal  Carbon..  7254  72  54* - 

Nat.  Carb.,  pfd.  10854*109  - 


nOSTON. 


Shares 

Aug.  24.  Aug.  31.  Sold. 

.Am.  Tel.  A  Tel.  .124 14  1275-2 - 

Comb’ind  Tel . . .  1 1 554*  17S54* - 

Gen.  Elec . 14354  148  - 

Edison  El.  Ill .  .21454*230  - 

Mass.  Elec.  Ry..  954  gH  - 


Shares 

Aug.  24.  Aug.  31.  Sold. 

Mass.  E.  R.,  pfd.  48  48  - 

Mex.  Tel.,  pfd..  6*  6*  - 

N.  E.  Tel’p . 11454  118  - 

W.  Tel.  A  Tel..  654  7  - 

W'.  T.  A  T.,  pfd.  70  70*  - 


*Last  price  quoted. 

Shares  sold  are  for  week  .Aug.  24  to  Aug.  29. 


DIVIDENDS. 

Louisville  Railway  Company,  preferred,  semi-annual,  2^4  per 
cent ;  common,  i  per  cent ;  both  payable  Oct.  i. 

Galveston-Houston  Electric  Company,  preferred,  semi-annual, 
3  per  cent,  payable  Sept.  15. 

General  Electric  Company,  quarterly,  2  per  cent,  payable 
Oct.  IS. 

Mackay  Companies,  preferred,  quarterly,  i  per  cent ;  common, 
I  per  cent  quarterly;  payable  Oct.  i. 

Rochester  Railway  &  Light  Company,  preferred,  quarterly, 
154  per  cent,  payable  Sept.  i. 


Laclede  Gas  Light  Company,  St  Louis,  common,  quarterly, 
ij4  per  cent,  payable  Sept.  15. 

Lambertville  (X.  J.)  Heat,  Light  &  Power  Company,  i  per 
cent,  payable  Sept.  10. 

Northern  Ohio  Traction  &  Light  Company,  two  quarterly 
dividends  of  J4  of  i  per  cent  each,  payable  Sept.  15  and  Dec.  15, 
respectively. 


DEF.\ULTS  OX  PROMINENT  TRACTION  STOCKS.— 
Since  the  general  depression  of  business  began  a  year  ago, 
dividends  on  eight  of  the  most  prominent  traction  stocks  traded 
in  on  the  New  York  Stock  Exchange  have  been  passed  or 
rental  contracts  defaulted.  The  total  amount  of  these  dividends 


now  in  default  is  $11,051,363;  of  this  amount,  however,  $3,582,- 
372  would  have  gone  to  holding  companies.  The  eight  com¬ 
panies  and  the  amount  of  the  defauts  are ; 


Interborough-Metropolitan,  pfd. . .  . 

Metropolitan  Street  Railway . 

Third  Avenue  R.  R . 

Detroit  United . . . 

New  Orleans  Railway  A  Light,  pfd 

North  American  Company . 

Toledo  Railways  A  Light . 

United  Railways  Investment,  pfd.. 

Total . 


Outstanding 

stock 

Per  cent. 

Now 

in  default 
amount. 

■  $45,740,000 

S% 

$2,287,000 

.  52,000,000 

7 

3,640,000 

-  1 5.995.800 

6 

959.748 

.  12,500,000 

5 

025,000 

10,000,000 

4^4 

437.500 

.  29,792,300 

5 

1,489,615 

.  15,000,000 

2 

300,000 

.  15,000,000 

SH 

». 312,500 

$11,051,363 

The  Interborough-Metropolitan  Company  owns  $46,059,600  of 
the  $52,000,000  capital  stock  of  the  Metropolitan  Street  Railway 
Company,  and  the  Metropolitan  Security  Compnay  owns  $5,- 
970,000  of  Third  Avenue’s  $15,995,800  capital  stock.  The  Inter- 
borough-Metropolitan  system,  consequently,  would  have  received 
$3,582,372  in  dividends  from  these  two  sources  if  it  had  not 
been  for  the  defaults.  The  North  .\merican  Company  would 
probably  have  passed  its  dividends  even  if  it  had  not  been  for 
the  general  business  depression  and  it  is  not  improbable  that  the 
breaking  up  of  the  Interborough-Metropolitan  system  would 
sooner  or  later  have  been  inevitable.  Both  the  Detroit  United 
Railway  Company  and  the  Toledo  Railways  &  Light  Company 
have  needed  funds  for  e.xpenditures  on  their  property  and  both 
have  faced  fights  in  connection  wdth  their  franchise  rights. 
The  passing  of  their  dividends  therefore  seemed  necessary. 
The  New  Orleans  Railway  &  Light  Company  was  forced  to 
pass  its  dividends  on  account  of  necessary  expenditures  on  the 
property  and  the  United  Railways  Investment  Company  was 
handicapped  by  the  demoralized  condition  of  affairs  in  San 
Francisco. 


TOLEDO  RAILWAYS  &  LIGHT  COMPANY  REPORT 
DIS.\PPOINTING. — The  earnings  of  the  Toledo  Railways  & 
Light  Company  for  the  first  seven  months  of  1908  are  not  up  to 
the  expectations  of  the  financial  interests  in  the  property.  When 
the  company  in  June,  1907,  acquired  control  of  the  Toledo  Gas, 
Electric  &  Heating  Company  and  issued  in  payment  therefor 
$2,500,000  additional,  stock  it  w'as  anticipated  that  the  earnings 
of  the  company  would  be  substantially  increased.  In  the  seven 
months  ended  July  31,  however,  the  gross  earnings  show  a 
decrease  of  1.97  per  cent,  while  the  increase  in  charges  and 
taxes  was  9.91  per  cent.  The  bondholders  protective  committee 
having  in  charge  the  readjustment  of  the  company’s  finances 
has  made  no  report  of  progress  in  the  last  few  weeks,  although 
it  has  been  announced  that  the  committee  has  received  the  con¬ 
sent  of  the  majority  of  the  bondholders. 

ALUMINUM  COMPANY  OF  AMERICA.— The  Aluminum 
Company  of  America,  which  was  formerly  the  Pittsburgh 
Reduction  Company,  has  just  filed  a  statement  of  its  financial 
condition  on  Dec.  31,  1907.  The  report  shows  the  total  assets 
of  the  concern  to  be  $13,190,568  which  are  divided  as  follows; 
Real  estate,  $758,493;  machinery,  construction  and  equipment, 
$7,015,182;  merchandise,  $572,673;  manufacturers’  stock  in 
process,  $548,118;  cash  and  debts  receivable,  $2,574,102;  patent 
rights,  $177,000;  good  will,  investments,  $1,545,000.  The  capital 
stock  of  the  company  is  $3,800,000,  the  bills  payable  $2,800,000, 
and  the  profit  and  loss  account  $6,497,819. 

TO  REORGANIZE  AURORA,  DE  KALB  &  ROCKFORD 
ELECTRIC  COMPANY. — The  American  Trust  &  Savings 
Bank  of  Chicago  has  brought  suit  in  the  United  States  Court 
for  the  foreclosure  of  the  $750,000  mortgage  on  the  property 
of  the  Aurora,  DeKalb  &  Rockford  Electric  Traction  Company, 
of  Aurora,  Ill.  It  is  the  purpose  of  the  bondholders  to  bring 
about  a  reorganization  through  the  receivership  proceedings. 

FURTHER  TIME  FOR  WESTINGHOUSE  REORGANI¬ 
ZATION. — Owing  to  the  absence  from  the  city  of  so  many  of 
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the  members  of  the  Readjustment  Committee  of  the  Westing- 
house  Electric  &  Manufacturing  Company  the  meeting  which 
was  set  for  Sept,  i  to  hear  reports  on  the  reorganization  plan 
has  been  postponed.  It  is  announced  that  the  committee  will  not 
be  able  to  meet  until  the  latter  part  of  September,  the  exact 
date  to  be  fixed  w’hen  the  members  are  in  New  York  again. 
While  subscriptions  have  been  coming  in  very  slowly  during 
the  past  two  months  the  various  committees  in  charge  of  them 
are  confident  that  sufficient  are  already  assured  to  warrant  the 
certain  success  of  the  plan.  That  the  same  view  is  taken  in  Wall 
Street  is  indicated  by  the  course  of  the  common  stock,  which 
closed  Aug.  31  at  78,  an  advance  of  three  points  for  the  day. 
The  high  mark  during  the  trading  of  the  day  was  8oj^. 

TWIN  CITY  RAPID  TRANSIT  EARNINGS  INCREASE. 
— Notwithstanding  the  fact  that  the  report  of  the  Twin  City 
Rapid  Transit  Company,  of  Minneapolis,  shows  that  for  the 
last  four  months  the  earnings  have  steadily  increased,  the  net 
earnings  for  the  first  seven  months  of  the  calendar  year  are 
less  than  the  corresponding  period  of  1907.  For  this  period  the 
gross  earnings  showed  a  gain  of  $52,517,  but  net  earnings  de¬ 
clined  $17,855.  The  balance  applicable  to  dividends  also  de¬ 
creased  $48,057.  This  decrease  is  due  entirely  to  the  larger 
payments  for  taxes  and  to  the  payment  of  interest  on  a  small 
floating  debt.  These  declines,  however,  have  put  an  end  to  any 
further  talk  of  increasing  the  dividend  rate  on  the  common 
stock  from  5  to  6  per  cent.  This  was  seriously  discussed  a 
year  ago  before  the  business  depression  cut  the  earning  power. 
In  the  last  four  years  the  Twin  City  Rapid  Transit  has  expended 
over  $10,000,000  in  extensions,  reconstruction  and  improve¬ 
ments,  of  which  approximately  $2,000,000  has  been  taken  from 
earnings  and  the  balance  capitalized.  Construction  expenditures 
were  less  in  1907  than  in  either  of  the  three  previous  years  and 
will  probably  be  still  less  this  year,  due  to  the  practical  winding 
up  of  the  expansion  campaign. 

NEVADA-CALIFORNIA  POWER  COMPANY.— This 
company,  with  offices  in  the  Symes  Building,  Denver,  Col., 
was  incorporated  January,  1907,  under  the  law's  of  Wyoming. 
It  took  over  the  plants  of  the  Nevada  Power,  Mining  &  Mill¬ 
ing  Company,  and  owns  plants  at  Tonopah,  Goldfield,  Silver 
Peak,  Rhyolite  and  Manhattan,  with  292  miles  of  transmission 
line.  The  capital  stock  authorized  is  $5,000,000,  of  which 
$4,328,000  is  outstanding.  The  bonded  debt  is  $3,000,000  first 
sixes,  dated  April  i,  1907,  due  1927,  subject  to  call  in  1912  at 
105.  These  bonds  are  issued  to  pay  for  extensions  and  addi¬ 
tions  to  plant  and  for  retirement  of  the  underlying  bonds  of 
the  Nevada  Power,  Mining  &  Milling  Company.  A  sinking 
fund  of  20  per  cent  of  net  profits  is  provided  for  to  begin 
April  I,  1911.  The  bonds  are  registered  with  the  Morton  Trust 
Company,  New  York,  and  the  International  Trust  Company, 
Denver.  The  officers  are :  Dellos  A.  Chappell,  president ;  Rod¬ 
ney  Curtis,  vice-president,  F.  J.  Campbell,  secretary;  G.  S. 
Wood,  treasurer;  E.  W.  Boyd,  auditor  and  assistant  secretary. 

LOW  OPERATING  EXPENSES  OF  INTERBOROUGH 
RAPID  TRANSIT  COMP.\NY. — The  annual  report  of  the 
Interborough  Rapid  Transit  Company  for  the  year  ended  June 
30,  1908,  shows  that  the  elevated  lines  were  operated  at  44.87 
per  cent  of  gross  earnings  and  the  subway  at  44.14,  the  average 
for  both  being  44.56  per  cent.  This  showing  is  in  great  contrast 
with  the  ratio  shown  by  the  surface  lines  of  the  Metropolitan 
Street  Railway  system.  The  operating  ratio  of  these  lines  for 
the  10  months  ending  June  30  was  80.22  per  cent,  which  was 
abnormally  high,  owing  to  the  necessity  of  large  maintenance 
expenditures.  The  surplus  of  the  Interborough  Rapid  Transit 
Company  for  the  year  was  $3,700,658,  of  which  the  subway’s 
proportion  was  82.44  per  cent  and  the  elevated  only  17.56  per 
cent.  This  difference  is  due  to  the  fact  that  under  the  item  of 
“charges  and  taxes”  the  Manhattan  elevated  road  is  charged 
with  the  7  per  cent  rental  on  the  $60,000,000  capital  stock  which 
is  guaranteed  by  the  Interborough  company. 

OHIO  TELEPHONE  MERGER  REPORTED.— It  is  an¬ 
nounced  at  Columbus,  Ohio,  that  articles  of  incorporation  will 
be  filed  within  a  few  days  for  the  formation  of  a  new  holding 
company  that  will  take  over  several  important  telephone  prop¬ 
erties  in  Ohio.  It  is  proposed  to  lease  the  properties  of  the 
United  States  Telephone  Company,  the  Cuyahoga  Telephone 
Company,  of  Cleveland,  and  the  Citizens’  Telephone  Company, 
of  Columbus.  Options  have  been  taken  on  these  properties  by 
the  new  company.  The  United  States  Telephone  Company, 
operating  long-distance  wires,  is  capitalized  at  about  $4,000,000. 
It  operates  over  12,000  miles  of  wires  connecting  300,000  in¬ 


dependent  telephones  and  controls  nine  local  companies.  The 
Cuyahoga  company  is  capitalized  at  $3,000,000  and  the  Citizens’ 
of  Columbus  at  $700,000. 

TRACTION  CONSOLIDATION  IN  MASSACHUSETTS. 
— Application  has  been  made  to  the  Railroad  Commission  of 
Massachusetts  for  permission  to  consolidate  the  property  of 
the  Middlesex  &  Boston  Street  Railw'ay  Company  with  the 
Westboro  &  Hopkinton  and  the  Natick  &  Cochituate  companies. 
Approval  has  also  been  asked  for  an  increase  in  the  capital 
stock  of  the  Middlesex  &  Boston  Company  by  $140,000  to  pay 
for  the  franchise  and  properties  of  the  other  two  companies. 
The  new  company  will  be  known  as  the  Middlesex  &  Boston. 
The  shares  of  the  Middlesex  &  Boston  Street  Railway  Com¬ 
pany  are  to  be  exchanged  share  for  share  for  shares  of  the 
Natick  &  Cochituate  and  the  Westboro  &  Hopkinton  companies. 
The  par  value  will  be  $100.  The  consolidation  is  to  take 
effect  Oct.  I. 

HUDSON  RIVER  WATER  POWER  COMPANY  BOND 
ISSUE  DENIED. — The  Public  Service  Commission  of  the 
Second  District  of  New  York  has  refused  the  application  of 
the  Hudson  River  Water  Power  Company  for  authority  to 
issue  $62,000  additional  first  mortgage  bonds.  It  has  also  denied 
the  application  of  the  Hudson  River  Electric  Company  for  con¬ 
sent  to  transfer  to  the  Hudson  River  Water  Power  Company  the 
electric  power  transmission  line  running  from  Ballston  Spa  to 
Alplaus,  and  for  authority  to  acquire  $51,000  bonds  of  the 
Hudson  River  Water  Power  Company  in  payment  therefor. 

WASHINGTON  WATER  POWER  COMPANY’S  IM¬ 
PROVEMENTS. — The  Washington  Water  Power  Company, 
of  Spokane,  Wash.,  has  entered  actively  upon  the  construction 
of  its  dam  and  plant  at  the  Little  Falls  in  the  Spokane  River, 
25  miles  south  of  the  city.  The  property  is  expected  to  de¬ 
velop  30,000  hp.  The  undertaking  will  call  for  an  expenditure 
of  about  $1,000,000.  The  company’s  recent  development  of 
additional  power  at  Post  Falls,  Idaho,  and  the  installation  of  a 
steam  auxiliary  steam  plant  at  Spokane  have  involved  an  ex¬ 
penditure  of  about  $2,000,000. 

RECEIVER  FOR  KENTUCKY  TELEPHONE  COM¬ 
PANY. — Joshua  D.  Powers  has  been  appointed  receiver  of  the 
Central  Home  Telephone  Company,  of  Louisville,  Ky.,  by  the 
United  States  District  Court.  The  application  was  made  by 
the  holders  of  bonds  on  which  interest  had  been  defaulted.  The 
company  owns  and  operates  independent  long-distance  lines 
near  Louisville.  It  was  reported  to  the  court  that  the  company 
had  outstanding  $5,000,000  of  stock  and  $2,000,000  of  bonds, 
and  in  addition  had  outstanding  about  $100,000  in  current  debts. 

AMERICAN  RAILW.\YS  PROMISES  GOOD  REPORTS. 
— The  annual  report  of  the  .\merican  Railways  Company  for 
the  year  ended  June  30  is  about  completed  and  w’ill  he  pre¬ 
sented  to  the  stockholders  at  the  annual  meeting  Sept.  17.  The 
gross  earnings  for  the  year  were  $2,987,437  as  against  $2,855,320 
the  year  before,  an  increase  of  2.07  per  cent.  There  were 
liberal  increases  made  in  the  accident  and  insurance  funds  and 
in  the  appropriations  for  depreciation. 

LOUISVILLE  (KY.)  RAILWAY  COMPANY  — Ihe 
Louisville  Railway  Company  has  declared  its  regular  semi¬ 
annual  dividend  of  2}/2  per  cent  on  the  preferred  stock  and  i 
per  cent  on  the  common.  The  company  has  filed  articles  with 
the  Secretary  of  State  of  Kentucky,  seeking  an  increase  in  its 
capital  stock  of  $500,000.  This  will  bring  the  total  issue  up  to 
$8,000,000. 

TAMPA  (FLA.)  ELECTRIC  COMPANY  BONDS.— Ihe 
first  mortgage  bonds  of  the  Tampa  Electric  Company,  which 
were  recently  purchased  by  Redmond  &  Company,  of  New 
York,  and  Stone  &  Webster  and  Warner,  Tucker  &  Company, 
of  Boston,  have  all  been  sold.  The  bonds  were  absorbed  by 
the  public  without  any  especial  advertising. 

SCIOTO  VALLEY  TRACTION  BONDS  SOLD.— Ihe 
Harris  Trust  &  Savings  Company,  of  Chicago,  and  N.  W.  Har¬ 
ris  &  Company,  of  New  York,  have  purchased  from  the  Scioto 
Valley  Traction  Company,  of  Columbus,  Ohio,  $1,600,000  5  per 
cent  15-year  bonds.  These  are  a  portion  of  a  new  issue  of 
$4,000,000  recently  authorized. 

NO  BIDDERS  FOR  WINNIPEG  POWER  BONDS.— No 
bid  was  received  in  response  to  the  advertisement  of  the  city 
treasurer  of  Winnipeg,  Can.,  for  offers  for  an  issue  of  $600,000 
of  bonds  to  finance  a  municipal  power  scheme.  The  municipal 
plan  was  vigorously  opposed  by  the  Bank  of  Montreal. 


Ski‘tkmber  5,  1908. 


ELECTRICAL  WORLD. 


551 


WESTERN  UNION  IN  GOOD  SHAPE.— Reports  to  the 
auditors  of  the  Western  Union  Telegraph  Company  show  that, 
while  business  is  not  what  is  was  in  comparative  years,  it  is 
improved  over  recent  months.  The  company  was  never  in 
better  physical  condition  than  at  present.  The  employees  are 
more  satisfied,  and  no  talk  of  strike  is  heard.  The  company, 
while  it  has  eliminated  considerable  material  and  labor,  has 
maintained  its  efficiency.  The  current  earnings  of  the  company 
are  ahead  of  last  year’s,  but  this  comparison  is  made  with  the 
strike  period  of  1907.  The  Cuban  business  has  not  suffered  any 
from  the  competition  given  by  other  companies  in  that  field. 
Western  Union  officials  maintain  that  their  service  to  that 
quarter  is  twice  as  quick  as  that  given  by  other  companies. 
Directors  will  meet  early  in  September  to  take  action  on  the 
quarterly  dividend,  and  the  opinion  now  prevails  that  the  same 
distribution  will  be  made  as  was  made  last  quarter. 

CHICAGO  TRACTION  IMPROVEMENTS.— According  to 
the  reports  made  to  the  city  of  Chicago,  as  required  by  the 
city  law,  the  Chicago  City  Railway  Company  and  the  Chicago 
Railways  Company  have  added  about  $4,000,000  to  their  capital 
accounts  between  Jan.  i  and  Aug.  i,  1908.  This  represents  the 
amount  of  money  laid  out  from  the  sale  of  securities  for  reha¬ 
bilitation  purposes.  The  City  Railway  Company,  which  has  been 
pushing  its  improvement  work,  has  shown  the  largest  addition 
of  capital  of  the  two  companies,  the  amount  being  $2,737,065, 
which  brings  its  total  capitalization  on  July  31  up  to  $31,789,210. 
The  Chicago  Railways  Company  did  not  get  well  under  head¬ 
way  with  its  rehabilitation  work  until  later  in  the  year,  so  that 
its  additions  to  capital  account  for  six  months  ended  July  31 
aggregated  only  $1,232,950.  The  latter’s  total  capitalization  on 
that  date  was  $33,821,997. 

ELECTRIC  RAILWAYS  SUFFERED  LITTLE.— A  com¬ 
parison  of  reports  shows  that  the  electric  railways  have  suf¬ 
fered  little  during  the  period  of  depression,  in  comparison  with 


the  steam  railroads.  Taking  six  of  the  most  prominent  traction 
lines  in  the  country  and  six  prominent  railroads  and  comparing 
their  quarterly  reports,  it  is  found  that  the  traction  decreases 
averaged  one-half  of  i  per  cent,  while  the  loss  of  the  steam 
roads  was  over  19  per  cent.  The  explanation  of  the  different 
manner  in  which  the  street  railways  and  steam  railroads  have 
fared  is  largely  to  be  found  in  the  different  character  of  their 
traffic.  Of  street  railway  gross  earnings,  95  per  cent  is  derived 
from  passenger  receipts,  while  from  65  to  70  per  cent  of  rail¬ 
road  gross  revenue  is  realized  from  freight ;  and  in  periods  of 
universal  curtailment  freight  earnings  are  one  of  the  first  to 
feel  the  depression. 

CHICAGO  ELEVATED  MERGER.— It  is  said  in  Chicago 
that  the  promoters  of  the  plan  to  consolidate  the  Chicago 
elevated  lines  will  take  up  the  matter  actively  in  September. 
The  negotiations  will  be  pushed  actively  w’hen  they  are  taken 
up,  and  it  is  believed  that  definite  results  one  way  or  the  other 
will  soon  be  announced.  Engineers’  reports  on  all  the  properties 
are  now  in  the  hands  of  the  promoters.  In  general,  the 
scheme,  in  which  Samuel  Insull,  president  of  the  Common¬ 
wealth  Edison  Company,  is  the  prime  mover,  involves  the 
formation  of  a  securities  holding  company  to  take  over  the 
stocks  of  the  present  companies  and  issue  securities  of  a  new 
corporation  in  exchange  for  them  on  such  terms  as  can  be 
agreed  upon. 

PLANS  FOR  A  NEW  ATLANTIC  CABLE.— A  dispatch 
from  Berlin  quotes  (he  Tageblatt  as  saying  that  a  new  company 
had  just  been  formed  for  the  purpose  of  laying  a  cable  between 
Germany  and  South  America.  The  capitalization  of  the  new 
company  is  said  to  be  $6,250,000,  and  almost  all  of  the  principal 
banks  of  Berlin  are  interested  in  the  project.  The  Imperial 
Government  is  expected  to  guarantee  some  of  the  securities 
that  it  w'ill  be  necessary  to  issue. 


REPORTS  OF  EARNINGS. 

Gross  Operating  Net 


Interborough  Rapid  Transit  Company,  New  York: 

Earnings. 

Expenses. 

Earnings. 

Charges. 

Surplus. 

Year  ended  June  30,  1908 . 

-  $24,059,299 

$10,722,695 

$13,336,604 

$10,856,116 

$3,700,658 

Year  ended  June  30.  1907 . 

....  22,363,801 

9,593,330 

12,770,471 

9,869,860 

3,716,444 

Schenectady  Railway : 

April  I  to  June  30,  1908 . 

....  $220,110 

$158,559 

$61,551 

$30,883 

$31,584 

April  I  to  June  30,  1907 . 

-  268,941 

174,755 

94,186 

32,450 

62,836 

.Albany  &  Hudson  Railroad: 

•April  I  to  June  30,  1908 . 

$56,281 

$39,618 

$16,663 

$29,750 

*$2,923 

.April  I  to  June  30.  1907 . 

56,274 

39,119 

17,165 

27,848 

*$1,0,36 

Northern  Ohio  Traction  &  Light  Company,  Akron,  Ohio: 

July,  1908 . 

-  $200,392 

$105,377 

$95,015 

$44,052 

$50,963 

July,  1907 . 

209,040 

110,149 

98,891 

43,624 

55,267 

Buffalo  &  Lake  Erie  Traction  Company: 

April  I  to  June  30,  1908 . 

$134,656 

$91,937 

$42,719 

$95,640 

*$52,916 

April  I  to  June  30,  1907 . 

148,343 

91,968 

56,375 

77,636 

*19,701 

Fonda  (N.  Y.),  Johnstown  &  Gloversville  Railroad: 

April  I  to  June  30,  1908 . 

-  $190,892 

$89,775 

$101,117 

$93,972 

$10,125 

April  I  to  June  30,  1907 . 

197,693 

99,163 

98,530 

88,431 

11,161 

Twin  City  Rapid  Transit  Company: 

July,  1908 . 

$606,373 

$278,138 

$328,235 

$128,361 

$199,874 

July,  1907 . 

571.985 

271,236 

300,749 

115,142 

185,607 

Birmingham  (Ala.)  Railway,  Light  &  Power  Company: 

July,  1908 . 

-  $170,777 

$113,425 

$57,352 

$44,075 

$13,277 

July,  1907 . 

183,666 

123,666 

60,000 

40,525 

19,475 

Memphis  (Tenn.)  Street  Railway: 

July,  1908 . 

....  $140,461 

$89,017 

$51,444 

$35,465 

$15,979 

July,  1907 . 

...  148,613 

80,240 

59,373 

34.447 

24,926 

Detroit  United  Railway : 

July,  1908 . 

.  $679,447 

$417,968 

$261,577 

$135,978 

$132,061 

July,  1907 . 

•  •  •  702,355 

413,312 

289,042 

132,021 

161.803 

Nashville  Railway  &  Light  Company : 

July,  1908 . 

.  $t27,936 

$78,215 

$49,721 

$33,101 

$16,620 

July,  1907 . 

.  . . .  129,577 

78,362 

51,215 

30,468 

20,747 

Little  Rock  Railway  &  Electric  Company: 

July,  1908 . . 

.  $53,560 

$30,095 

$23,465 

$10,874 

$12,591 

July,  1907 . 

.  . . .  55,812 

28,973 

26,839 

8.370 

18,460 

Toledo  (Ohio)  Railways  &  Light  Company: 

July,  1908 . 

.  $199,237 

$111,665 

$87,572 

$71,751 

$15,912 

July,  1907 . . 

Knoxville  (Tenn.)  Railway  &  Light  Company: 

.  . . .  213,057 

120,121 

92,935 

67,432 

26.434 

July.  1908 . 

.  $51,720 

$26,330 

$25,390 

$11483 

$13,907 

July,  1907 . 

.  . . .  56,463 

29,223 

27,240 

10,629 

16.61 1 

*Deficit. 
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GENERAL  NEWS 


Construction  Netos. 

BIRMINGHAM,  AL.\. — Arrangements  are  being  made  to  extend  the 
telephone  lines  from  Sprett  to  Radford  in  East  Perry. 

DECATUR,  ALA. — An  Independent  telephone  line  from  Swancott  to 
Mooreville  will  be  built  by  T.  T.  Ashford,  of  Birmingham, 

GURLEY,  ALA. — Fred.  A.  Howe,  of  Huntsville,  is  reported  to  have 
secured  the  franchise  to  establish  an  electric  light  and  power  plant  in 
Gurley. 

SACRAMENTO,  CAL. — It  is  stated  that  the  Pacific  Telephone  &  Tele¬ 
graph  Company  will  expend  $1,200,000  in  new  construction  and  improve¬ 
ments  to  its  system  in  1 909-1 910. 

S.AN  BERNARDINO,  C.\L. — .Vn  extensive  plan  is  proposed  for  sup¬ 
plying  the  upper  end  of  the  San  Bernandino  valley  with  light,  power 
and  telephone  communication.  Mr.  C.  S.  Chestnut  has  filed  an  application 
with  the  board  of  supervisors  for  a  franchise  for  a  pole  line  through  the 
principal  streets  and  country  highways  of  the  valley  east  of  San  Bernar- 
dine.  It  is  believed  that  Mr.  Chestnut  represents  the  Redlands  Home  Gas 
&  Electric  Company,  which  is  on  friendly  business  terms  with  the  new 
electric  company,  the  Lytle  Creek  concern  in  San  Bernardino,  and  a 
factor  in  the  pro[iosed  project  of  building  a  central  gas  distributing 
station  at  Colton. 

DENVER,  COL. — The  Northern  Colorado  Power  Company  is  preparing 
to  spend  $3,000,000  in  enlarging  its  plants  and  transmission  lines  in 
northern  Colorado.  The  lines  of  the  company  are  to  be  extended  to 
almost  every  town  in  that  section  of  the  State,  and  before  the  work  is 
completed  the  entire  expenditures  are  expected  to  exceed  $6,000,000. 

WILMINGTON,  DEL. — The  present  city  lighting  contract,  which  is 
hehl  by  the  Wilmington  City  Electric  Company  and  which  has  expired, 
has  been  ext^tded  until  the  first  of  January.  In  the  meantime  new  bids 
are  being  advertised  for. 

W.ASHINGTON,  D.  C. — Bids  will  be  received  until  Sept.  9  by  Elliott 
Woods,  superintendent  U.  S.  Capitol  Building  and  Grounds,  Washington, 
for  designs  and  estimates  for  special  electric  lighting  fixtures  in  the 
Senate  Office  Building,  Washington.  A  sum  of  $25,000  has  been  set  aside 
for  all  fixtures  called  for  in  this  schedule,  together  with  additional  fixtures 
called  for  hereinafter. 

WASHINGTON,  I).  C. — Bids  will  be  received  until  Sept.  8  by  the 
Bureau  of  Supplies  and  .Accounts,  Navy  Department,  Washington,  D.  C., 
for  furnishing  at  the  following  navy  yards  and  naval  stations  the  follow¬ 
ing  supplies:  Portsmouth,  N.  H. — Schedule  259 — 11,000  feet  ot  single 
conductor  cable;  12  junction  boxes;  Schedule  261 — 5000  feet  of  steel 
conduit;  Schedule  265—250  metal  ladder  treads;  Schedule  266 — milling 
tools,  11,000  feet  of  magnesia  pipe  covering,  4  safety  valves,  12  gate 
valves,  36  angle  and  globe  valves;  Charleston,  S.  C. — Schedule  259  -  a 
testing  transformer  outfit,  14  recording  watt  meters,  9  ammeters,  a  portable 
ii.sulation  testing  set,  dry  cells,  tachometers  and  incandescent  lamp  cord; 
Ncrfolk,  Va. — Schedule  365 — motors,  post  grinder.s  and  breast  drills,  2 
pressure  blowers;  Schedule  266—980  feet  of  flexible  copper  tubing; 
Brooklyn,  N.  Y. — Schedule  261 — Interior  communication  cable,  58,000 
feet  of  lighting  wire,  magnet  wire,  65,000  feet  steel  conduit,  steel  conduit 
fittings  and  elbows,  brass  couplings,  elbows  and  unions,  3,000  globes, 
fuses,  spare  parts  for  desk  fans;  Schedule  265 — Drills;  Newport,  R.  I. — 
Schedule  263 — 34,850  feet  of  single  conductor  cable;  Boston,  Mass. — 
Schedule  266 — 17,900  lb.  steel  bars.  .Also  until  Sept  22,  Mare  Island, 
Cal.— Schedule  228 — Double  punch  and  shear;  Schedule  251 — 8,000  feet 
telephone  cable;  Schedule  252 — 2  rotary  transformers,  2  automatic  starting 
panels;  Schedule  256 — Twist  drills,  brass  cotters,  422  faucets,  500  steel 
tubes;  Schedule  257 — 20,000  lb.  sheet  zinc,  7700  lb.  copper  pipe;  Mare 
Island,  Cal.,  and  Puget  Sound,  Wash. — Schedule  252 — ii  combination 
steering  engine  telegraphs  and  indicators.  Application  for  proposal  should 
designate  the  schedule  desired  by  number.  E.  B.  Rogers,  Paymaster- 
General,  U.  S.  N. 

ALTOONA,  I  A. — The  Rural  Four-City  Telephone  Company  expects  to 
install  exchanges  in  .Altoona,  Mitchellville,  Prairie  City  and  Runnells. 

ST.  M.ARYS,  KAN. — Henry  Mees,  city  clerk,  writes  that  the  citizens 
on  .Aug.  II  voted  to  issue  $15,000  bonds  for  the  construction  of  an  electric 
light  plant.  Engineers,  Burns  &  McDonnell,  of  Kansas  City,  Mo. 

LEXINGTON,  KY. — The  lighting  contract  held  by  the  Lexington  Street 
Railway  Company  has  been  advertised  for  sale. 

NEW  ORLEANS,  LA. — Bids  will  be  received  by  the  Bureau  of  Sup¬ 
plies  and  .Accounts,  Navy  Department,  Washington,  D.  C.,  until  Sept.  15, 
for  an  electric  traveling  crane  at  the  Navy  Yard,  New  Orleans,  according 
to  Schedule  236.  .Application  for  proposal  should  designate  the  schedule 
desired  by  number.  E.  B.  Rogers,  Paymaster-General,  U.  S.  N. 

LEWISTON,  M.AINE. — The  Rumford  Falls  Light  &  Power  Company 
will  build  a  looo-foot  penstock  leading  from  the  upper  dam  to  the  power 
station  and  a  40-foot  extension  will  be  built  to  the  latter. 

HAGERSTOWN,  Ml). — The  .American  L’nion  Telephone  Company  con¬ 
templates  expending  $911,000  for  improvements  an,l  extension  to  its  system. 


SALISBURY,  MD. — The  City- Council  has  passed  an  ordinance  requir¬ 
ing  all  telephone,  telegraph  and  electric  light  wires  to  be  placed  under¬ 
ground. 

BERLIN,  M.ASS. — At  a  special  town  meeting  it  was  voted  to  make  a 
contract  with  the  Marlboro  Electric  Light  Company  for  32  street  lamps 
for  a  term  of  five  years.  The  price  specified  is  $17.50  per  lamp  per  year. 

DANVERS,  MASS. — The  plant  of  the  Consolidated  Electric  Lamp 
Company  was  destroyed  by  fire  a  few  days  ago.  The  loss  is  estimated 
at  $20,000. 

LEOMINSTER,  MASS. — The  Connecticut  River  Power  Company  has 
petitioned  the  Selectmen  for  permission  to  erect  poles  for  a  transmission 
line  across  the  public  highways.  The  wires  are  to  be  strung  from  poles 
or  towers  located  on  private  property  and  to  cross  the  highways  at  a 
bright  not  less  than  25  ft. 

PITTSFIELD,  MASS. — The  Pittsfield  Electric  Company  is  making 
improvements  to  its  distribution  circuits.  Quite  a  number  of  new  poles 
are  being  installed. 

BAY  CITY,  MICH. — The  Commonwealth  Power  Company,  which  is 
planning  to  develop  the  water  power  of  the  .Au  Sable  River  for  electrical 
purposes  and  to  furnish  cheap  electrical  energy  to  Bay  City  and  Saginaw, 
has  begun  surveys  for  a  dam.  The  latter  will  be  40  feet  high  and  tvill  be 
built  across  the  river  at  Banfield.  Negotiations  for  rights  of  way  between 
the  valley  cities  and  the  Au  Sable  River  are  now  under  way. 

OWOSSO,  MICH. — The  Shiawassee  Light  &  Power  Company  of 
Corunna  has  notified  the  City  Council  through  its  attorney  that  it  will 
extend  its  lines  into  the  town.  The  company  operates  a  hydro-electric 
station  and  will  become  a  competitor  of  the  Owosso  &  Corunna  Electric 
Company,  which  at  present  supplies  the  energy  for  lamps  and  motors 
for  Owosso.. 

YPSIL.ANTI,  MICH. — The  Washtenaw  Home  Telephone  Company, 
which  operates  exchanges  in  this  place  and  .Ann  -Arbor,  will  soon  begin 
construction  of  farm  lines  in  this  vicinity. 

PIPESTONE,  MINN. — The  Northwestern  Telephone  Exchange  Com¬ 
pany  is  considering  improvements  to  the  local  system. 

.ARCOLA,  MO. — The  Kansas  City  &  Springfield  Southern  Railway 
Company,  C.  C.  McFann,  general  manager,  Nevada,  Mo.,  will  build  an 
electric  plant  at  Areola. 

McCOOK,  NEB. — A.  R.  Scott,  manager  of  the  McCook  Electric  Light 
Company,  writes  that  the  proposed  plant  will  cost  about  $30,000. 

SALMON  FALLS,  N.  H. — Edwin  A.  Buss,  of  Boston,  has  leased  the 
electric  power  station  and  contemplates  establishing  a  day  circuit. 

DOVER,  N.  J. — The  Mayor  and  Town  Clerk  have  signed  a  new  ten- 
year  street  lighting  contract  with  the  Dover  Electric  Light  Company. 
The  agreement  requires  the  town  to  use  at  least  17  arc  lamps  and  240 
incandescent  lamps,  the  rates  being  $85  and  $17  per  year,  respectively. 

RATON,  N.  M. — H.  N.  Siegfried,  of  Denver,  Col.,  general  manager 
Southern  Colorado  Power  Company,  is  reported  to  be  in  Raton  considering 
a  proposition  to  install  an  electric  light  plant  and  street  car  system. 

ALBANA',  N.  Y. — The  Delaware  &  Hudson  Company  (Jas.  Mac- 
Martin,  Chief  Engineer,  Albany)  is  reported  to  be  planning  to  install  an 
electric  generating  station  in  connection  with  the  company’s  office  building 
at  North  Pearl  and  Steuben  Streets. 

.ALB.ANY,  N.  Y. — The  Public  Service  Commission  has  denied  the  appli¬ 
cation  of  the  Hudson  River  Water  Power  Company  for  authority  to  issue 
first  mortgage  bonds  in  the  sum  of  $62,000.  Also  the  application  of  the 
Hudson  River  Electric  Company  for  consent  to  transfer  to  the  Hudson 
River  Water  Power  Company  the  electric  transmission  lines  running  from 
Ballston  to  Alplaus,  and  for  authority  to  acquire  bonds  of  the  Hudson 
River  Water  Power  Company  in  the  sum  of  $51,000  in  payment  therefor. 
The  transmission  lines  which  the  companies  propose  to  transfer  run  from 
Ballston  to  Alplaus,  ii  miles.  It  was  constructed  in  1901  by  the  Hudson 
River  Electric  Company  and  formed  one  section  of  the  high-tension  pole 
line  between  Spier  Falls  through  Saratoga,  Ballston  and  Alplaus  to 
Schenectady. 

ELLIS  ISL.AND,  N.  Y. — The  Commercial  Construction  Company,  of 
New  York  City,  is  reported  to  have  secured  the  contract  for  electric 
lighting  and  insulating  the  office  building  and  the  contagious  disease 
hospital  at  the  Immigrant  Station,  Ellis  Island,  for  $5,500,  and  same  con¬ 
tractor  for  the  new  power  house  at  $16,800. 

GLOVERSVILLE,  N.  Y. — The  directors  of  the  Glenn  (Bell)  Telephone 
Company  have  voted  to  expend  $5,000  for  construction  of  a  new  line 
between  Fort  Wayne  and  Canajoharie.  It  intends  to  open  exchanges  in 
these  places  in  the  fall. 

McCONNELLSVILLE,  N.  Y. — The  lines  of  the  McConnellsville  Tele¬ 
phone  Company  have  been  overhauled  and  rebuilt  during  the  past  few 
months. 

ONEIDA,  N.  Y. — The  Public  Service  Committee,  at  Albany,  is  stated 
to  have  granted  the  application  of  the  Madison  County  Gas  &  Electric 
Company  to  issue  $45,000  bonds  to  be  used  for  the  construction  of  a 
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6o,ooo-volt  transmission  line  from  the  steam  plant  in  Oneida  to  Oneida 
Castle,  and  for  the  purchase  of  the  necessary  right  of  way  and  installa¬ 
tion  in  Oneida  of  a  proper  generator  and  necessary  appliances  for  repair¬ 
ing,  etc.,  and  changing  a  part  of  the  system  from  80  to  40  cycles. 

PULASKI,  N.  Y. — The  lines  of  the  Black  River  Telephone  Company 
around  Pulaski  are  being  overhauled  and  extended. 

CHARLOTTE,  N.  C. — The  Southern  Power  Company  of  Charlotte  is 
reported  to  have  awarded  to  Milliken  Brothers,  of  New  York,  N.  Y.,  the 
contract  for  a,ooo  steel  towers  for  a  total  of  $250,000. 

GASTONIA,  N.  C. — Press  reports  state  that  the  Southern  Power  Com¬ 
pany,  of  Charlotte,  will  soon  let  the  contract  for  power  equipment  for  the 
I.oray  Cotton  Mill  at  Gastonia.  Connection  will  be  made  from  the  power 
plant  to  the  mill  as  soon  as  the  transmission  lines  can  be  completed. 

CLEVELAND,  N.  D. — The  North  Dakota  Independent  Telephone  Com¬ 
pany  will  make  improvements  to  the  local  exchange. 

GRAND  FORKS,  N.  D. — The  Northwestern  Telephone  Exchange  Com¬ 
pany  is  constructing  an  underground  system  for  its  wires. 

COLUMBUS  BARRACKS,  OHIO. — Bids  will  be  received  until  Sept. 
15  by  Capt.  H.  J.  Hirsch,  Constr.  Q.  M.,  U.  S.  A.,  Columbus  Barracks, 
for  furnishing  and  installing  electric  light  fixtures,  meters,  etc.,  and 
making  service  connections  to  post  hospital  at  this  post  for  lighting. 

DAYTON,  OHIO. — The  VV.  Hall  Company  is  reported  to  have  secured 
contract  for  installation  of  electric  wiring  and  other  power  equipment  at 
the  new  County  Infirmary  for  $7,100. 

l).\YTON,  OHIO. — Sealed  proposals  will  be  received  at  the  office  of 
the  Treasurer,  Central  Branch,  N.  H.  D.  V'.  S.  (P.  O.  address  National 
Military  Home,  Ohio),  until  i  o’clock  p.  m.,  .Sept.  9.  1908,  and  then 
opened,  for  repairs  (Telephone  System  for  Hospital),  in  accordance  with 
instructions  and  specifications,  copies  of  which,  with  blank  proposals  and 
other  information,  may  be  had  uiKjn  application  to  W.  H.  Ortt,  treasurer. 

HAMILTON,  OHIO. — We  are  informed  that  bids  will  be  received 
Sept.  8  by  the  Board  of  Public  Service  for  improvements  to  the  electric 
light  plant,  to  cost  about  $25,000. 

LIMA,  OHIO. — The  citizens  have  protested  against  the  building  of  a 
municipal  electric  light  plant,  the  estimated  cost  of  which  is  $100,000. 
The  contract  with  the  local  company  has  two  years  more  to  run,  and 
the  company  has  made  three  propositions  for  a  renewal  of  the  contract  at 
lower  rates. 

LIMA,  OHIO. — At  the  last  meeting  of  the  City  Council  a  new  proposi¬ 
tion  as  to  electric  lighting  was  presented  by  the  Ohio  Electric  Railway 
Company.  There  was  also  handed  in  a  petition  from  800  citizens  and 
taxpayers,  to  the  effect  that  the  proposition  be  accepted,  and  opposing  the 
plan  of  a  municipal  plant. 

MINERVA,  OHIO. — Bids  will  be  received  until  Sept.  24  by  1,.  E. 
Weber,  secretary  Board  Public  Service,  for  a  150  hp  boiler  150  lb.  steam 
pressure  for  municipal  electric  light  and  water  plant. 

V.\N  WERT,  OHIO. — The  Gas  &  Electric  Development  Company,  of 
Philadelphia,  has  sold  the  Gas,  Electric  Light  &  Power  Company  of  Van 
Wert  to  a  syndicate  of  local  and  Philadelphia  capitalists.  new  corporation 
has  been  formed  under  the  name  of  the  V^an  Wert  Public  Service  Company, 
and  has  taken  over  the  property,  proposing  to  make  a  number  of  changes 
and  extensions. 

XENIA,  OHIO. — Bids  will  be  received  until  Sept.  19  by  the  Board  of 
Trustees  of  the  Ohio  Soldiers’  and  Sailors’  Orphans’  Home  at  Xenia 
(Col.  John  C.  Roland,  secretary)  for  furnishing  material  and  building 
new  power  plant  and  remodeling  present  system  of  lighting  and  water  at 
the  Home.  Bids  will  he  received  same  time  for  the  purchase  of  old 
mechanical  equipment  at  Home,  consisting  of  engines,  generators,  switch- 
hi  ards,  pumps  and  piping.  Frank  I..  Packard,  architect,  Columbus. 

f.ElHGH,  OKLA. — .\n  election  will  probably  soon  be  held  to  vote  on 
issuing  bonds  for  water  works,  an  electric  light  plant,  ice  plant  and  new 
school. 

STILLWATER,  OKL.\. — The  .\merican  Light  &  Water  Company,  of 
Kansas  City,  Mo.,  has  secured  the  contract  for  improvements  to  the  light¬ 
ing  plant  and  water  works,  including  a  filtration  plant  for  $38,840  (bids 
opened  Aug.  17).  Engineers,  W.  K.  Palmer  Company,  Dwight  Building, 
Kansas  City,  Mo. 

WAYNESBORO,  PA. — It  is  stated  that  another  telephone  line  will  be 
constructed  between  Blue  Ridge  Summit  and  Monterey.  The  matter  has 
been  agitated  by  some  of  the  residents  of  that  section  and  may  soon  result 
in  a  line  to  connect  with  the  .\merican  Union  or  United  Telephone  Com¬ 
pany  at  Rouzeville. 

SHERMAN,  TEX. — C.  E.  Craycroft,  Mayor,  writes  that  an  election 
vill  be  held  on  Sept.  19  to  vote  on  issuing  $16,000  bonds  for  electric 
light  improvements;  and  $14,000  for  water  works  extension.  J.  B.  Irvine, 
Cliairman  Water  and  Light  Commitlee. 

OGDEN,  UTAH. — Engineer  L.  B.  Spencer,  P.  O.  Box  499.  Ogden, 
writes  that  the  proposed  power  plant  for  which  he  is  consulting  engineer 
will  cost  about  $125,000.  Nothing  will  be  done  in  the  way  of  construction 
prior  to  March  i,  1909. 

SALT  LAKE  CITY,  UT.i^H. — A  telephone  line  between  this  city  and 
Wells,  Nev.,  211  miles,  has  been  completed  and  operates  very  satisfactorily. 

WILLIAMSBURG,  VA. — new  telephone  line  is  being  constructed 
from  Barhamsville,  New  Kent  County,  by  way  of  Diascund  to  Toano,  in 
Tames  City  County. 


OAKVALE,  W.  VA. — The  Oakvale  Telephone  Company  contemplates 
constructing  a  telephone  system  in  Mercer  County. 

CUMBERLAND,  WIS. — It  is  reported  that  bids  will  be  received  until 
Sept.  14  by  A.  E.  Wright,  city  clerk,  for  improvements  and  additions 
to  the  water  works  and  electric  light  plant.  Oscar  Claussen,  of  St.  Paul, 
Minn.,  engineer. 

M.^RINETTE,  WIS. — O.  B.  Kohl,  of  Marinette,  Superintendent  of  the 
Menominee  &  Marinette  Light  &  Traction  Company,  writes  with  regard 
to  developing  water  power  at  Grand  Rapids  that  part  of  the  work  will  be 
let  by  contract  and  part  done  by  the  company.  Edw.  Daniell,  (leneral 
Manager,  Menominee,  Mich. 

EDMONTON,  ALB.,  CAN. — The  City  Council  has  awarded  contract  to 
the  Canadian  General  Electric  Company,  Peterboro,  Ont.,  for  motors 
and  to  the  Ottawa  Car  Company,  Ottawa,  for  cars  in  connection  with  the 
municipal  electric  street  railway  system  to  be  built.  These  cars  will  all 
be  vestibuled  and  will  seat  32  and  40  persons,  the  smaller  cars  being 
for  use  in  Strathcona  and  will  have  two  motor  equipment  and  single 
trucks.  Address  Mayor  Macdougall. 

NELSON,  B.  C.,  CAN. — Alderman  Stead  has  given  notice  to  the  (!ity 
Council  that  he  will  introduce  a  motion  to  provide  an  additional  unit  at 
the  civic  power  plant  at  Bonnington  Falls. 

BOISSEVAIN,  MAN.,  CAN. — Contracts  for  the  construction  and  in¬ 
stallation  of  a  telephone  system  throughout  the  Municipality  of  Morton 
has  been  let  to  Elliot  &  Welch  in  this  place. 

CARMAN,  MAN.,  CAN. — The  Government  has  secured  a  number  of 
subscribers  for  the  proposed  telephone  line  in  the  district  west  of  this 
place  and  arrangements  are  now  being  made  for  its  construction. 

WINNIPEG,  M.^N.,  CAN. — The  city  will  proceed  with  the  construc¬ 
tion  of  the  railway  to  Point  DuBois  Falls. 

WINNIPEG,  MAN.,  CAN. — To  add  to  the  complications  of  the  power 
situation  at  Winnipeg,  Manitoba,  the  Great  Falls  Power  Company  has 
made  an  offer  to  the  provincial  government  to  supply  power  at  $12  jn-r 
hp  and  suggests  that  the  government  go  into  the  power  business  in  the 
same  way  as  is  being  done  by  the  government  of  Ontario.  II.  .M. 
Byllesby  &  Company,  of  Cljicago,  are  acting  with  the  Great  Falls  Power 
Company  and  their  solicitors  state  they  are  prepared  to  enter  into  a 
contract  with  the  Manitoba  government  to  supply  from  30,000  to  100.000 
hp  from  a  power  house  to  be  erected  on  the  Winnipeg  River  «omc  65 
miles  to  the  north  of  the  City  of  Winnijieg.  The  power  is  to  be  chargcil 
for  according  to  the  measurements  on  the  generator  side  of  the  switch¬ 
board,  and  for  this  rate  the  company  would  require  a  40-year  contract  with 
the  government.  The  company  would  reserve  the  right  to  sell  any 
surplus  power  providing  it  did  not  enter  into  competition  with  the 
government.  Accompanying  the  offer  from  the  company  was  a  letter  from 
Charles  -  Chamberlain  pointing  out  the  advantages  of  the  scheme  and 
suggesting  that  the  pole  lines  used  by  the  Manitoba  government  tele¬ 
phones  could  also  be  used  for  transmitting  the  power  to  various  parts  of 
the  province.  In  the  event  of  the  Manitoba  government  accepting  this 
proposition  it  would  mean  an  end  to  Winnipeg’s  scheme  to  develop  power 
from  the  same  river,  despite  the  fact  the  city  has  already  expended  $319.- 
000  on  the  development  and  is  preparing  to  spend  an  additional  $3,000,000. 
So  far  the  matter  has  not  been  laid  before  the  Winnipeg  City  Council, 
the  correspondence  having  only  just  come  to  hand. 

NEWMARKET,  ONT.,  CAN. — .\  contract  has  been  signed  between 
the  Hydro-Electric  Commission  of  Ontario  and  the  McGuigan  Construc¬ 
tion  Company  which  provides  for  the  construction  of  transmission  lines 
from  Niagara  Falls  to  St.  Thomas  on  the  west,  and  from  Niagara  Falls  to 
Toronto  on  the  east,  a  total  distance  of  293  miles.  The  contract  price 
is  stipulated  at  $1,270,000.  There  will  be  3,176  towers,  66  ft.  high,  con¬ 
taining  7340  tons  of  steel,  1,014,209  lb.  of  aluminum  cable  and  140,000  lb. 
of  telephone  wire. 

PORT  .-\RTI1UR,  ONT. — Press  reports  state  that  the  Power  Commis¬ 
sioners  on  .Aug.  22  decided  to  construct  an  $8,000  power  service  dam  at 
the  power  house. 

PORT  ARTHUR,  ONT.,  CAN.— The  plans  of  Cecil  B.  Smith  for  a  new 
power  house  to  cost  $40,000  were  rejected  and  it  was  decided  to  acei-jit 
the  plans  prepared  by  Mr.  Smith  for  an  $8,000  structure.  Address  J. 
-McTeigus,  city  clerk. 

REC^INA,  SASK.,  C.\N. — .\rrangemcnts  have  been  made  with  the 
Manitoba  government  to  connect  the  Manitoba  and  Saskatchewan  govern¬ 
ment  telephone  systems  at  Sinclair,  Man. 


New  Incorporations, 

CRAWFORDSVILLE,  IND. — The  Pleasant  Shades  Power  Company 
has  been  incorporated,  capitalized  at  $100,000.  The  object  of  the  company 
is  to  construct  dams  and  reservoirs  for  the  purpose  of  furnishing  power, 
light,  water,  etc.  The  directors  are;  I.  E.  Ewers,  M.  E.  Ewers  and 
Henry  D.  Van  Clark. 

INDIANAPOLIS,  IND. — The  Public  Service  Telephone  Company,  of 
Leesburg,  Ind.,  has  filed  articles  of  incorporation  with  the  Secretary  of 
State.  The  company  proposes  to  purchase,  own,  construct,  maintain  and 
operate  a  telephone  system  or  systems  with  a  central  office  at  Leesburg 
and  to  include  exchanges  at  Leesburg,  North  Webster,  Wilmot  and 
Cromwell  in  Koseinsko,  Whitley  and  Noble  Counties.  Abraham  If. 
Brown,  Frank  Bortz,  Henry  E.  Kinsey,  John  .Armstrong  and  Walter  If. 
Stanley,  directors. 
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MORGANTOWN,  IND. — The  Morgantown  Light  &  Power  Company  has 
filed  articles  of  incorporation  with  Secretary  of  State.  The  company  pro¬ 
poses  to  construct  and  equip  a  lighting  plant  at  this  place.  Wm.  T. 
Gibson,  Jesse  Deer,  Jas.  A.  Collett  and  W.  W'.  Davis,  directors. 

VALPARAISO,  IND. — A  new  electric  railway  company  known  as  the 
Valparaiso  &  Northern  Railway  Company  has  been  incorporated.  The 
object  is  to  build  and  operate  an  interurban  road  connecting  Valparaiso 
and  Chesterton  and  a  street  railway  system  in  Chesterton.  The  following 
Chicago  capitalists  are  backing  the  enterprise:  L.  E.  Woodard,  George  G. 
Pfleger,  D.  A.  Chase,  M.  J.  Cook  and  W.  R.  Watson. 

NEW  DUNDEE,  ONT.,  CAN. — The  New  Dundee  Telephone  Company 
has  been  incorporated  here  with  a  capital  of  $10,000  to  build  a  rural 
telephone  system.  The  provisional  directors  are:  J.  C.  Hallam,  A.  Mc¬ 
Donald,  W,  Erb,  all  of  Wilmot  Township,  Ont. 

TORONTO,  ONT.,  CAN.— The  Interurban  Electric  Company  has  been 
incorporated  here  with  a  capital  of  $200,000  to  develop  and  deal  in 
electrical  power  and  to  build  and  operate  electric  street  railways,  etc. 
The  incorporators  are:  E.  S.  Edminson,  Oshawa,  Ont.;  Fred  Grundy, 
A.  N.  Morine,  C.  H.  Porter,  H.  McDonald,  Toronto,  and  G.  T.  Turn- 
bull,  Seaforth,  Ont.  The  company  will  also  take  over  the  business  of  the 
Stark  Telephone,  Light  &  Power  Company  which  recently  made  an 
assignment. 


Legal, 

CO.MPANY  HELD  LIABLE  FOR  INJURIES  TO  EMPLOYEE.— 
The  plaintiff,  in  an  action  against  the  telephone  company  by  which  he  was 
employed,  showed  that  he  had  been  injured  by  coming  in  contact  with  a 
telephone  wire,  which  had  become  crossed  with  an  electric  light  wire, 
and  that,  as  a  result  of  the  accident,  it  became  necessary  to  amputate 
one  of  his  arms.  When  the  information  that  the  wires  were  crossed  was 
received  by  the  company  the  plaintiff  and  another  man  were  the  only 
employees  at  hand,  and,  though  it  was  no  part  of  their  duty,  the  wire 
chief  directed  them  to  go  out  and  remedy  the  trouble  temporarily.  This 
they  did  by  throwing  a  rope  over  the  telephone  wire  and  tying  it  beyond 
the  reach  of  the  electric  light  wire.  They  left  it  in  that  condition  until 
permanent  repairs  could  be  made.  During  the  night  the  rope  became 
slacked  so  that  the  wires  again  came  in  contact.  On  the  following  morn¬ 
ing,  when  the  plaintiff  was  sent  out  to  repair  the  wires,  he  touched  the 
charged  telephone  wire,  while  standing  on  a  messenger  wire  which  was 
grounded,  thus  causing  the  injury.  It  was  held  that  the  defendant  com¬ 
pany  was  liable,  and  a  verdict  for  $6,600  was  rendered  in  favor  of  the 
plaintiff.  Texarkana  Telephone  Company  vs.  Pemberton;  Supreme  Court 
of  Arkansas,  1 1 1  S.  W.  257. 

LINEM.\N  NOT  ENTITLED  TO  DAMAGES  FOR  INJURIES 
WHERE  HE  HAS  ACCEPTED  THE  RISKS  OF  HIS  EMPLOYMENT. 
— A  lineman  brought  an  action  against  the  company  by  which  he  was 
employed  to  recover  damages  sustained  by  the  falling  of  a  pole  which  he 
climbed  for  the  purpose  of  raising  the  trolley  wire  supported  by  the  pole. 
The  lineman  had  climbed  several  poles,  and  the  change  had  been  success¬ 
fully  made  at  such  points.  When  the  trolley  wire  was  let  down  upon  the 
next  one,  the  weight  was  too  much  for  the  pole,  and  it  broke  below  the 
ground  and  fell.  Examination  showed  that  it  was  badly  rutted  below  the 
ground,  within  an  outer  shell  of  sound  wood.  Above  ground  its  exterior 
showed  no  signs  of  decay.  The  company  had  owned  the  road  for  about 
five  years,  and  the  evidence  shows  that  it  had  never  provided  for  any 
periodical  and  systematic,  or,  in  fact,  any  general,  inspection  of  the  poles, 
to  ascertain  their  condition,  but  had  depended  upon  the  linemen  to  repair 
or  replace  them  when  they  should  be  discovered  by  them  or  reported  by 
other  employees  to  be  broken.  It  was  conclusively  shown  that  the  plain¬ 
tiff,  who  was  an  experienced  lineman,  and  other  linemen  knew  that  such 
was  the  practice,  and  that  there  was  no  other  method  of  inspection.  It 
was  held  that  the  company  was  not  responsible  in  damages  under  the  rule 
that  a  servant,  knowing  the  hazards  of  his  employment  as  the  business  is 
conducted  by  the  master,  cannot  recover  for  injuries  received,  on  the 
ground  that  there  was  a  safer  way  for  conducting  the  business,  whi6h, 
had  it  been  adopted,  would  have  prevented  the  accident.  An  employer 
may  conduct  his  business  in  his  own  way.  Unless  a  servant  wishes  to 
assume  the  risks  of  such  method  as  his  master  has  adopted,  he  should 
refuse  to  enter  upon  the  employment,  or  should  leave  it  on  discovering 
the  master’s  method  of  doing  business.  Lynch  vs.  Saginaw  Valley  Trac¬ 
tion  Company;  Supreme  Court  of  Michigan,  ji6  N.  W,  Rep.  986. 

Personals, 


MR.  \V.  D.  SH.\LER  has  recently  been  elected  secretary  of  the  Double¬ 
day-Hill  Electric  Company,  of  Pittsburg,  Pa.,  to  fill  the  vacancy  left  by 
the  death  of  his  brother,  Mr.  H.  G.  Shaler. 

DR.  S.  N.  TAYLOR,  professor  of  electrical  engineering  of  the  Uni¬ 
versity  of  Pittsburg,  has  been  elected  to  the  same  chair  at  the  University 
of  Cincinnati. 

MR.  H.  W.  YOUNG,  sales  manager  of  the  Central  Electric  Company, 
Chicugo,  111.,  is  spending  considerable  time  in  the  east  visiting  the  various 
manufacturers  whose  products  are  handled  by  the  company. 

MR.  F.  H.  KNOX  has  become  vice-president  and  general  manager  of 
the  Spartanburg.  S.  C.,  Electric  Power  &  Manufacturing  Company,  which 


owns  the  local  public  service  utilities  of  gas,  electric  light  and  trolley 
systems. 

MR.  CLARENCE  J.  THOMAS  has  resigned  as  secretary  of  the  San 
.\ntonio,  Tex.,  Gas  &  Electric  Company,  and  the  position  of  assistant 
secretary  has  been  created,  the  incumbent  being  Mr.  R.  C.  Jones,  purchas¬ 
ing  agent  of  the  company. 

MR.  IRVING  L.  REED,  who  was  formerly  secretary  and  treasurer  of 
the  Charles  E.  Dustin  Company,  New  York,  has  allied  himself  with 
Rossiter  MacGovern  &  Company,  New  York.  Mr.  Reed  becomes  manager 
of  sales  in  his  new  connection. 

MR.  FR.ANCIS  W.  JONES,  the  well-known  electrical  engineer  and 
telegrapher,  has  been  seriously  ill.  and  is  now  in  Roosevelt  Hospital,  New 
York,  after  undergoing  an  operation.  He  is  making  rapid  strides  toward 
recovery,  and  is  expected  to  be  out  again  in  a  couple  of  weeks. 

COL.  I.  C.  COPLEY  is  visiting  Switzerland  and  other  European 
countries,  to  make  a  study  of  their  light  and  power  systems  in  behalf 
of  the  Western  United  Gas  &  Electric  Company,  which  has  various  plans 
of  extension  under  consideration. 

MR.  EDW.\RD  B.  ELLICOTT,  electrical  engineer  of  the  Sanitary  Dis¬ 
trict  of  Chicago,  Ill.,  is  on  an  extended  western  trip  visiting  the  principal 
hydro-electric  plants  and  high-tension  transmission  systems.  During  his 
absence  the  work  is  in  charge  of  Mr.  G.  S.  Brack,  acting  electrical 
engineer. 

MR.  J.  A.  HARNEY,  assistant  secretary  of  the  International  Independ¬ 
ent  Telephone  Association,  has  resigned  and  has  become  the  circulation 
and  office  manager  of  Popular  Electricity,  of  Chicago.  The  executive  com¬ 
mittee,  in  accepting  his  resignation,  adopted  unanimously  a  resolution 
testifying  to  his  active  and  loyal  efforts  on  behalf  of  the  association,  which 
he  had  been  connected  with  since  1905. 

HON.  W.  CARYL  ELY,  of  Niagara  Falls,  N.  Y'.,  a  prominent  street 
railway  manager,  and  a  highly  successful  president  of  the  American  Street 
Railway  Association,  has  been  put  forward  by  Democratic  leaders  as  a 
candidate  for  the  nomination  as  Governor  of  New  York.  Mr.  Ely  is  a 
Cleveland  Democrat  and  immensely  popular.  He  is  a  lawyer  by  profession 
and  was  at  one  time  Mayor  of  Niagara  Falls. 

MR.  PUTNAM  A.  BATES,  the  consulting  electrical  engineer,  of  New 
York  City,  has  brought  out  in  pamphlet  form,  from  the  Journal  of  the 
Franklin  Institute,  his  very  interesting  and  instructive  article  on  the 
use  of  electricity  in  country  houses  and  particularly  on  the  farm.  This 
is  a  document  that  ought  to  be  carefully  considered  by  the  committee  of 
President  Roosevelt  for  improving  the  condition  and  status  of  the  farmer. 

MR.  E.  L.  CLINE,  former  general  manager  of  the  independent  tele¬ 
phone  plant  at  Toledo,  Ohio,  has  succeeded  J.  E.  Brenley  as  general 
manager  of  the  Indianapolis  Telephone  Company.  Mr.  Cline  is  now 
completing  the  plans  for  the  entire  reconstruction  and  equipment  of  the 
Indianapolis  plant,  work  to  begin  as  soon  as  the  franchise  question  is 
settled  by  the  court.  The  company  will  expend  $500,000  in  a  new  plant. 

MR.  ARTHUR  WILLIAM.S. — In  accordance  with  the  recent  intimation 
in  these  columns.  Mr.  .\rthur  Williams,  of  the  New  York  Edison  Com¬ 
pany,  has  now  been  elected  vice-president  and  general  manager  of  the' 
Union  Electric  Light  &  Power  Company,  of  St.  Louis,  Mo.,  and  is  enter¬ 
ing  upon  his  new  duties  in  connection  with  that  system,  one  of  the  largest 
in  the  country.  It  will,  however,'  take  Mr.  Williams  some  little  time  to 
close  up  bis  work  on  Manhattan  Island,  and  he  will  give  special  attention 
before  leaving  to  the  Electrical  Show  in  Madison  Square  Garden,  next 
October. 

MR.  JUSTl'S  B.  EXTZ.  the  well-known  electrical  engineer,  has 
recently  ojw-ned  an  office  for  consulting  practice  in  the  West  End  Trust 

Building,  Philadelphia.  He  has 
had  a  long  and  varied  experience 
in  the  engineering  field.  From 
1887  to  1890  he  was  at  Schenec¬ 
tady  with  the  old  Edison  Machine 
Works,  and  during  the  latter  part 
of  the  time  was  chief  electrician 
and  designer  of  the  company.  In 
1888-9  he  designed  and  patented 
the  first  direct-connected  multipolar 
dynamo  built  in  this  country, 
known  as  the  Edison  “Marine 
dynamo,”  plants  of  which  were 
installed  on  practically  all  'the 
ships  of  the  famous  White 
Squadron.  At  the  beginning  o'f 
1890  .he  joined  Mr.  Montgomery 
Waddell  in  the  formation  of  the 
.1.  B.  ENTZ.  Waddell-Entz  Electric  Company, 

which  built  slow-speed  dynamos  and  motors,  and  the  Waddell-Entz  copper- 
zinc  stor.-ige  battery.  It  also  operated  street  cars  in  several  cities, 
including  10  cars  for  about  lyi  years  on  the  Second  Avenue  line  in 
New  York  City.  From  1894  to  1895,  Mr.  Entz  was  abroad,  spending 
some  time  in  Germany  with  the  Accumulatoren  Fabrik  Aktiengesellschaft, 
makers  of  the  Tudor  storage  battery.  On  his  return  to  America  and 
from  1895  to  1906  Mr.  Entz  was  associated  with  the  Electric  Storage 
Battery  Company  of  America,  in  Philadelphia,  as  chief  engineer.  He 
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invented  moit  of  the  booster  methods  of  battery  control  used  by  the 
company  and  the  carbon  regulator  now  employed  for  such  work.  During 
the  last  two  years  and  down  to  the  present  time,  Mr.  Entz  has  been  first 
vice-president  of  the  Electric  V’ehicle  Company  of  Hartford,  and  invented 
and  designed  the  ingenious  system  of  electric  transmission  which  that 
corporation  exhibited  at  the  last  New  York  automobile  show.  Altogether, 
Mr.  Entz  has  taken  out  about  40  patents  during  his  engineering  career, 
and  is  still  active  in  design  and  invention.  He  has  been  a  member  of  the 
.American  Institute  of  Electrical  Engineers  since  1890. 


Obituary. 

MR.  JOHN  JAMES  GREENOUGII,  of  Brookline,  Mass.,  died  at  the 
home  of  his  daughter  in  that  town  on  the  evening  of  Aug.  25,  at  the 
age  of  96.  Mr.  Greenough  was  an  inventor  of  signal  ability,  and  at  one 
time  superintendent  of  the  United  States  Patent  Office  at  Washington. 
He  was  in  partnershop  with  Prof.  G.  G.  Page  when  the  first  “electro¬ 
magnetic  engine"  was  designed  by  Page  and  brought  out  in  Washington. 
This  was  one  of  the  first  illustrations  of  the  application  of  electricity 
to  locomotive  service,  and  Congress  appropriated  $20,000  in  aid  of  the 
experiment,  Mr.  Greenough  contributing  $6,000  more  personally.  The 
locomotive  ran  from  Washington  to  Bladensburg  on  the  Baltimore  & 
Ohio  Railroad  at  a  speed  of  19  miles  per  hour,  the  electrical  energy 
being  furnished  by  a  battery  of  Grove  cells. 

MR.  GEORGE  P.  ROWELL,  the  founder  of  Printer's  Ink  and 
Rowell’s  Newspaper  Directory,  died  on  Friday,  Aug.  28,  at  Poland 
Springs,  Me.,  where  he  had  been  for  the  last  month.  Mr.  Rowell  was 
born  in  Concord,  Vt.,  and  was  70  years  old.  He  was  with  the  Boston 
Post  for  seven  years.  In  1865  Mr.  Rowell,  with  Horace  Dodd,  founded 
the  business  by  which  he  became  so  well  known.  In  this  line  he  got 
together  a  list  of  more  than  3,000  newspapers  in  this  country  and  Canada 
which  subsequently  became  the  American  Newspaper  Directory.  At  the 
Centennial  Mr.  Rowell  had  a  newspaper  exhibit  that  attracted  much 
attention.  His  firm  became  known  all  over  the  world.  He  was  a  mem¬ 
ber  of  the  Chamber  of  Commerce  and  many  societies  and  clubs.  Shortly 
l>efore  his  death  he  published  a  very  interesting  volume  of  reminiscences 
of  the  .American  newspaper  and  publishing  industry,  full  of  anecdotes  and 
personal  recollections  of  great  journalists. 

MR.  W.  H.  CORDELL,  one  of  the  pioneers  in  the  construction  of 
electric  railways  in  this  country,  died  on  Aug.  2  at  the  result  of  falling 
from  an  overturned  plank  while  inspecting  some  work  for  the  New  York 
Edison  Company.  .Although  the  fall  was  not  over  12  ft.,  he  fractured 
his  spine  and  died  a  few  hours  later.  Mr.  Cordell  was  born  45  years 
ago  in  St.  Louis,  where  he  was  educated  in  the  public  schools  and 
Jesuit  college.  In  1890  he  began  work  with  the  Thomson-Houston 
Company,  and  after  several  years’  service  in  Lynn,  went  to  Philadelphia 
to  electrify  several  of  the  hor,se  lines  in  that  city,  and  afterward  became 
associated  with  Mr.  F.  H.  Lincoln  in  the  operation  of  the  People’s 
Traction  Company,  of  Philadelphia.  About  1900,  Mr.  Cordell  joined  the 
General  Electric  Company  in  New  York  where  he  took  a  prominent 
part  in  the  installation  of  substation  apparatus  for  the  Metropolitan  and 
Manhattan  Railway  Companies.  Four  years  later  he  resigned  to  carry 
on  similar  work  for  the  New  York  Edison  Company,  for  which  organiza¬ 
tion  he  was  assi>tant  superintendent  of  construction.  Mr.  Cordell  was 
widely  popular,  and  in  .N'ew  York  electrical  circles  was  particularly 
esteemed  for  his  successful  management  of  entertainments  for  the  benefit 
of  the  New  York  Edison  Company’s  employees’  organization.  The 
deceased  left  a  widow.  Mr.  Cordell  was  buried  in  St.  Louis. 


Trade  Publications. 


SINGLE-PHASE  INDUCTION  MOTORS  rated  at  0.025  hp  and  0.05 
hp  for  light  load  start  under  intermittent  loads  are  described  in  bulletin 
No.  3134  of  the  Emerson  Electric  Mfg.  Co.,  St.  Louis,  Mo. 

DIRECT-CURRENT  DYNAMOS,  shunt  wound  as  motors  and  com¬ 
pound  wound  as  generators  are  well  illustrated  and  described  in  bulletin 
No.  151  of  the  Diehl  Manufacturing  Company,  Elizabethport,  N,  J. 

ELECTRIC  SPECIALTIES,  including  switchboard  instruments,  trans 
formers,  snap  switches,  conduit  rods,  lamp  sockets  and  receptacles  are 
described  in  flyers  recently  distributed  by  the  F.  Bissell  Company,  Toledo, 
Ohio. 

WATER  PUMPS,  especially  designed  for  the  use  of  contractors,  are 
illustrated  on  calendar  cards  being  distributed  by  the  Goulds  Manufactur¬ 
ing  Company,  Seneca  Falls,  N.  Y.  This  company  has  also  issued  a 
booklet  devoted  to  hand-operated  pumps  for  all  purposes. 

GAGES. — The  American  Steam  Gage  &  Valve  Manufacturing  Company, 
208  Comden  Street,  Boston.  Mass.,  has  issued  a  127-page  catalog  devoted 
to  gages,  valves,  indicators,  etc.,  for  governing,  indicating,  measuring, 
recording  and  controlling  steam,  water,  air,  gas,  oil  or  ammonia. 

MOTOR-DRIVEN  FANS. — Bulletin  no  501  of  the  Diehl  Manufactur¬ 
ing  Company,  Elizabethport,  N.  J.,  is  devoted  to  small  ventilating  fans. 
Direct-current  ceiling  fans  are  described  in  Bulletin  No.  20,  while  direct- 
current  bracket  and  desk  fans  are  treated  in  Bulletin  No.  21  of  the  same 
company. 

PRESERV.ATION  OF  POLES.— The  Universal  Pole  &  Post  Preserving 
<  ompany,  Circleville,  Ohio,  has  issued  two  pamphlets  relating  to  the 


pieservation  of  line  poles.  One  of  them  has  for  its  subject  the  preserva¬ 
tion  of  poles  by  the  continuous  absorption  process,  while  the  other  deals 
with  the  treatment  of  decayed  poles  to  prolong  their  life. 

THE  CENTRAL  ELECTRIC  COMPANY,  Chicago,  has  recently  com¬ 
pleted  delivery  on  a  large  number  of  new  Lexington  high-tension  porce¬ 
lain  insulators,. for  use  on  the  lines  of  the  Sanitary  District  of  Chicago. 
These  insulators  are  of  a  new  type,  being  fired  by  natural  gas,  and  are 
fully  described  in  the  “Central  Insulator  Book,”  now  being  distributed. 

REYNOLDS  FLASHERS. — The  Reynolds  Electric  Flasher  Manu¬ 
facturing  Company,  191-3  Fifth  Avenue,  Chicago,  has  just  issued  a  very 
neat  illustrated  folder  devoted  to  its  new  “Reco”  flasher,  one  of  the  best 
selling  devices  in  the  lighting  field.  The  company  will  be  glad  to  send  a 
copy  of  this  clever  little  folder  to  any  dealer  or  electrical  contractor 
on  application. 

STEAM  ENGINES. — A  52-page  catalog  giving  full  dimensional  in¬ 
formation  concerning  reciprocating  steam  engines  rated  at  from  4  hp  to 
400  hp  and  boilers  rated  at  from  6  hp  to  125  hp  are  neatly  illustrated  and 
described  in  Catalog  C,  of  the  Erie  Engine  Works,  Erie,  Pa.  A  copy 
of  this  catalog  can  be  obtained  by  any  one  interested  upon  application 
to  the  company. 

DOSSERT  JOINTS. — Dossert  &  Company,  Inc.,  242  West  Forty-first 
Street,  New  York  City,  has  just  issued  a  neat  and  useful  pamphlet  on  its 
Dossert  solderless  electrical  connectors  or  cable  joints  for  stranded  and 
solid  wire.  This  is  the  fourth  annual  edition  and  gives  a  variety  of  data 
as  to  this  specialty  which  is  now  in  very  general  use.  The  pamphlet  con¬ 
tains  tables  of  sizes  and  prices. 

AIR-BRAKE  OPERATION. — The  Westinghouse  Traction  Brake 
Company,  Pittsburg,  Pa.,  has  issued  instruction  pamphlet  No.  T-5035, 
dealing  with  the  operation  of  the  A.  M.  S.  brake  equipment.  The  rules 
are  intended  to  cover  in  a  condensed  form  the  important  instruction  to 
be  observed  in  handling  this  equipment  in  service.  The  equipment  is 
designed  for  use  on  electric  cars,  running  singly  or  in  two-car  trains,  in 
city  or  low-speed  service. 

INSUL.ATOR  .AGENCY. — The  New  Lexington  High  V’oltage  Porcelain 
Company,  of  New  Lexington,  Ohio,  has  appointed  as  its  agents  for 
California  the  Pacific  Electrical  Works  of  Los  Angeles,  and  as  their  agents 
for  Oregon  and  Washington  the  Fobes  Supply  Company,  of  Seattle  and 
Portland.  These  two  companies  will  look  after  the  Pacific  Coast  trade, 
and  both  arc  equipped  to  give  full  information  concerning  the  New  Lex¬ 
ington  gas  fired  insulators.  These  arrangements  will  permit  a  more  prompt 
attention  being  paid  to  the  requirements  of  the  Pacific  Coast. 

THE  CENTRAL  ELECTRIC  COMP.ANY,  Chicago,  Ill.,  is  distributing 
its  new  meter  book,  describing  a  new  and  improved  type  of  direct- 
alternating  current  commutating  form  of  intergrating  wattmeters.  Par¬ 
ticular  attention  is  called  to  the  fact  that  the  armature  is  of  the  open 
coil  type,  having  but  three  coils,  symmetrically  arranged  on  a  shaft  and 
connected  to  a  three  point  commutator.  The  meter  employs  but  one 
series  coil,  so  located  that  the  armature  can  be  taken  out  without  dis¬ 
turbing  other  parts.  A  high  ratio  of  torque  to  friction  has  been  secured 
and  the  watt  loss  current  reduced  to  approximately  two  watts. 

THE  CENTRAL  ELECTRIC  COMPANY,  Chicago,  Ill.,  is  distributing 
a  folder  describing  their  new  “Thermostatic  Magnet  Protector,”  designed 
to  open  the  circuit  automatically  when  the  temperature  of  magnet  coils 
in  arc  lamps  or  other  devices  has  leached  a  dangerous  temperature.  The 
device  is  also  applicable  for  use  as  a  fire  alarm  or  detector  of  heat  on 
bearings  in  circuit  with  a  signal  system.  Its  principal  field  is  in  the 
prevention  of  burnouts  or  arc  lamp  coils,  and  it  is  easily  installed  in 
any  of  the  existing  types  of  lamps.  The  circular  includes  an  exhaustive 
report  by  the  Commonwealth  Edison  Company’s  laboratory,  Chicago. 

ELECTRICAL  NECESSITIES. — The  Monarch  Electric  &  Wire  Com¬ 
pany,  Chicago,  has  just  completed  for  distribution  its  new  catalogue, 
which  is  up  to  date  in  all  of  its  entries.  The  catalogue  is  illustrative 
rather  than  descriptive.  Wherever  possible  the  cuts  illustrate  the 
entries,  while  descriptive  matter  has  generally  been  confined  to  a  brief 
explanation  of  the  articles  or  suggestions  relating  to  their  use.  The 
catalogue,  which  contains  about  900  pages,  is  stated  to  contain  every 
new  article  known  to  the  electrical  trade  up  to  the  date  of  its 
completion. 

CIRCUIT  DEVICES. — The  Central  Electric  Company,  Chicago,  Ill.,  is 
distributing  a  bulletin  describing  the  P.  A.  electrically-operated  remote 
control  switch  for  use  in  controlling  lights  and  power  from  a  distance.  A 
full  description  is  given  of  the  switch  mechanism,  together  with  some  of 
the  verious  opplications.  The  circular  also  contains  wiring  diagrams 
showing  the  complete  wiring  of  both  the  main  and  auxiliary  circuits. 
The  sitlie  company  has  also  issued  a  bulletin  (No.  10)  illustrating  the 
“OK”  fu.se-block  cover  for  use  by  central  stations  in  preventing  theft  of 
current.  This  block,  which  is  manufactured  to  fit  the  standard  size  of 
Edison  plug  fuse  blocks,  enables  all  live  parts  of  the  block  to  be  sealed, 
thus  preventing  tampering  by  unauthorized  persons.  It  is  particularly 
useful  in  connecting  with  meter  loops  where  the  service  is  liable  to  be 
tampered  with.  Still  another  publication  describes  an  oil  switch  for 
entrance  and  motor  service.  This  switch  has  been  designed  to  meet  the 
demands  for  a  small-capacity  oil  switch  of  medium  price  for  use  in  con¬ 
nection  with  motor  and  lighting  circuits  up  to  and  including  3300  volts. 

“A  FEW  COAL  FACTS”  is  the  title  of  a  “black  hand”  document 
just  issued  by  the  Harrison  Safety  Boiler  Works,  3159  North  Seventeenth 
Street,  Philadelphia,  Pa.  The  sub  title  states  that  “six  boilers  can  make 
more  steam  than  seven,”  and  in  support  of  this  it  is  pointed  out  that 
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I  ho  six  hoilors  do  it  with  ease  if  they  are  fed  w  ith  water  from  a 

Ccchraiu-  healer,  at  ;o8  de({.  F.,  while  the  seven  boilers  are  fed  with 
void  water  at  6o  deg.  F.  It  is  further  shown  that  the  heater  will  reduce 
the  c(>nsiini|<iion  of  coal  and  raw  water  at  least  one-sixth,  and  that  the 
heater  will  ])erforin  the  functions  of  oil  separator,  extension  tank,  hot 
well,  receiver  pump,  raw  water  regulator,  pump  governor  and  return 
lank.  The  final  chapter  is  devoted  to  the  subject  of  scale  and  acid  in 
the  boilers,  and  it  is  (lointed  out  that  with  the  hot  process  system  of 
water  purification  snp|>lied  b>  this  company  only  one  chemical  is  needed, 
the  necessity  for  lime  or  caustic  soda  being  done  away  with.  The  pamphlet 
is  illustrated  by  views  of  Cochrane  heaters,  a  diagram  showing  the 
disposition  ot  heat  in  the  steam  ])lant,  and  a  view  of  a  hot  process 
softening  system  apparatus.  A  return  jxist  card,  forming  part  of  the 
cover,  can  be  filled  in  by  the  boiler  user,  and  calls  for  the  information 
needed  by  the  manufacturer  in  order  to  advise  in  regard  to  feed  water 
heating  and  purification  in  any  siKcific  case. 


DIRECTORY  OF  ELECTRICAL  ASSO> 
ClAtlONS,  SOCIETIES,  ETC. 

American  Association  or  Electric  Motor  Manufacturers.  Secretary, 
J.  C.  McQuiston,  Pittsburg,  Pa.  Next  meeting.  Thousand  Islands,  N.  Y., 
Sept.  7. 

American  Electro-Therapeutic  Association.  Secretary,  Dr.  Albert 
C.  Geyser,  Willis  Ave.,  New  York  City.  Next  meeting  in  September. 

American  Electrochemical  Society.  Secretary,  Prof.  J.  W.  Richards, 
Lehigh  University,  South  Bethlehem,  Pa.  Next  meeting.  New  York  City, 
October,  1908. 

American  Institute  of  Electrical  Engineers.  Secretary,  Ralph  W. 
Pope,  United  Engineering  Societies  Building,  29  West  39tli  St.,  New  York. 
Meetings,  second  Friday  of  each  month,  excepting  June,  July,  August  and 
September. 

American  Street  &  Interurban  Railw’ay  Engineering  Association. 
Secretary,  Walter  S.  Mower,  London,  Ont.  Next  meeting,  Atlantic  City, 
N.  J.,  Oct.  12-16. 

American  Society  or  Mechanical  Engineers.  Secretary,  Calvin  W. 
Rice,  United  Engineering  Societies  Building,  29  West  39th  Sf.,  New  York. 

American  Society  of  Municipal  Improvements.  Secretary,  A.  Pres¬ 
cott  Folwell,  Room  512,  Flatiron  Building,  New  York.  Next  meeting  at 
.\tlantic  City,  N.  J.,  October  13. 

American  Street  i  Interurban  Railway  .\ssociation.  Secretary, 
B.  VL  Swenson,  United  Engineering  Societies  Building,  29  West  39th 
St.,  New  York.  Next  meeting,  Atlantic  City,  N.  J.,  Oct.  12-16. 

Association  of  Edison  Illuminating  Companies.  Assistant  Secretary, 
S.  E.  Mum  ford,  Detroit,  Mich. 

Association  of  Electric  Lighting  Engineers  of  New  England.  Sec 
retary,  W.  H.  Cole,  Waltham,  Mass.  Annual  meetings  held  in  Boston, 
third  Wednesday  in  March. 

Association  of  Iron  and  Steel  Electrical  Engineers.  Secretary 
G.  H.  Winslow,  559  Frick  Building  .^nnex,  Pittsburg,  Pa.  Next  meeting 
October,  1 90S. 

Association  of  Railway  Telegraph  Superintendents.  Secretary  P. 
W.  Drew,  Room  51 1  Harvester  Building,  Chicago. 

Canadian  Electrical  Association.  Secretary,  T.  S.  Young,  104  Con¬ 
federation  Life  Building,  Toronto,  Ont. 

Canadian  Street  Railway  .\ssociation.  Secretary,  Allan  H.  Royce, 
48  King  St.,  W.,  Toronto,  Ont. 

Central  Electric  Railway  .‘\ssociation.  Secretary,  A.  L.  Neereamer, 
Indianapolis,  Ind.  Next  meeting.  Sept.  24,  1908. 

Chicago  Electric  Club.  Secretary,  S.  M.  McFedries,  care  J.  L. 
Schureman  &  Co.,  Chicago. 

Colorado  Electric  Licit  r,  Power  &  Railway  Association.  Secretary, 
John  F.  Dostal,  405  17th  St.,  Denver,  Col.  Next  meeting,  Glenwood 
.Springs,  Col.,  Sept.  16,  17  and  18. 

Electric  Club  of  Cleveland.  Secretary,  Geo.  L.  Crosby,  1200  Scho¬ 
field  Building,  Cleveland,  Ohio. 

Electrical  Contractors’  .Association  of  New  York  State.  Secretary, 
John  P.  Faure,  77  Water  St.,  Ossining,  N.  Y. 

Electrical  Contractors’  .Association  of  State  of  Missouri.  Secre¬ 
tary,  Charles  J.  Sutter,  1220  Pine  St.,  St.  Louis,  Mo. 

Electrical  Salesmen’s  Association.  Secretary,  Francis  Raymond, 
209  State  St.,  Roam  1002,  Chicago.  Annual  meeting,  Chicago,  January, 
each  year. 

Electrical  Trades  .Association  of  Canada.  Secretary,  William  R. 
Stavely,  Royal  Insurance  Building,  Montreal,  Can. 

Electrical  Trades  Association  of  Chicago.  Secretary,  Frederick  P. 
N’ose,  Marquette  Building,  Chicago.  Next'  meeting,  Chicago,  November  5. 

Electrical  Trades  Association  of  Philadelphia.  Secretary,  E.  A. 
Symmes,  810  Drexel  Building,  Philadelphia,  Pa.  Meetings,  second  and 
fourth  Thursdays  of  each  month. 

Electrical  Trades  Association  of  the  Pacific  Coast.  Secretary, 
.Albert  H.  Elliott,  Claus  Spreckels  Building,  San  Francisco,  Cal.  Monthly 
meetings.  San  Francisco,  first  Thursday  of  each  month. 


Business  Notes. 

CROCKER  WHEELER’S  NEW  OFFICE.— A  new  office  has  been 
opened  in  the  Gumbel  Building,  Kansas  City,  Mo.,  by  Crocker-Wheeler 
Company,  .Ampere,  N.  J.,  for  the  sale  of  C-W  motors,  dynamos,  trans¬ 
formers,  switchboards,  etc.  The  office  is  in  charge  of  Mr.  .A.  W.  Paine. 

U.  T.  HUNGERFORD  BRASS  &  COPPER  CO.MPANY  is  making  a 
specialty  of  hard-drawn  copper  wire  for  trolley,  telephone  and  telegraph 
purposes.  In  order  to  comply  with  the  rigid  specifications  of  the  telephone 
and  telegraph  companies,  it  uses  only  the  very  be.st  quality  of  copper,  and 
in  the  manipulation  of  the  metal  uses  such  appliances  and  methods  as 
insure  the  production  of  a  uniformly  high-grade  material.  The  facilities 
of  this  company  cover  the  production  of  nearly  all  the  wrought  brass  and 
copper  material  that  is  used  in  the  electrical  industry.  Its  general  cata¬ 
logue  contains  much  information  of  interest  to  consumers. 


Electrical  Trades  Society  of  New  York  (Member  National  Electrical 
Trades  Association),  Secretary,  Franz  Neilson,  80  Wall  St.,  New  York. 
Board  of  Directors  meets  second  Friday  of  each  month. 

Empire  State  Gas  &  Electric  Association.  Secretary,  Charles  H.  B. 
Chapin,  154  Nassau  St.,  New  York.  Next  meeting  in  October. 

Engine  Builders’  Association  of  the  United  States.  Secretary, 
J.  1.  Lyle,  39  Cortlandt  St.,  New  York. 

Illinois  State  Electric  Association.  Secretary,  H.  E.  Chubbuck, 
La  Salle,  Ill. 

Illuminating  Engineering  Society.  Secretary,  V.  R.  Lansingh, 
33  West  39th  St.,  New  York.  Sections  in  New  York,  New  England, 
Philadelphia  and  Chicago.  General  Convention  Philadelphia,  Oct.  s 
and  6. 

Independent  Electrical  Contractors’  Association  of  Greater  New 
York.  Secretary,  I.,ewis  H,  Woods,  Imperial  Hotel,  Broadway  and  Thirty- 
second  St.,  New  York. 

Independent  Telephone  Association  of  Southern  Indiana.  Secre¬ 
tary,  E.  W.  Landgrebe,  Huntingburg,  Ind. 

International  Association  of  Municipal  Electricians.  Secretary, 
Frank  P.  Foster,  Corning,  N.  Y.  Next,  meeting,  Detroit,  Mich.,  Aug. 
19,  20  and  21,  1908. 

International  Independent  Telephone  Association.  Secretary,  J.  B 
Ware,  Grand  Rapids,  Mich. 

Iowa  Electrical  Association.  Secretary,  W.  N.  Reiser,  Des  Moines, 
la.  Next  meeting.  Cedar'  Rapids,  la.,  April  21  and  22,  1909. 

Iowa  Independent  Telephone  Association,  Secretary,  C.  C.  Deering. 
Boone,  la. 

Iowa  Street  &  Interurban  Association.  Secretary,  L.  D.  Mathes, 
Dubuque,  la.  Next  meeting  Cedar  Rapids,  la.,  April,  1909. 

Kansas  Gas,  Water  &  Electric  Light  Association.  Secretary,  James 
D.  Nicholson,  Newton,  Kan.  Next  meeting  at  Pittsburg,  Kan.,  Octolier 
8  and  9. 

Kentucky  Independent  Telephone  Association.  Secretary,  James 
Maret,  Mount  Vernon,  Ky.  Regular  meetings,  second  Tuesday  in  October 
each  year. 

Massachusetts  Street  Railway  Association.  Secretary,  Charles  S. 
Clark,  70  Kilby  St.,  Boston,  Mass.  Meets  second  Wednesday  of  each 
month,  except  July  and  Augrust. 

Michigan  Electrical  Association.  Secretary,  A.  C.  Marshall,  Port 
Huron,  Mich.  Next  meeting.  Grand  Rapids,  Aug.  18-21. 

Minnesota  Electrical  Association.  Secretary-Treasurer,  Ludwig 
Kemper,  Albert  Lea,  Minn. 

Missouri  Independent  Telephone  Association.  Secretary,  G.  W. 
Schweer,  Windsor,  Mo. 

Missouri  Electric  Light,  Gas  i  Street  Railway  Association.  Secre¬ 
tary,  C.  L.  Clary,  Sikeston,  M®. 

National  Arm,  Pin  &  Bracket  Association.  Secretary,  J.  B.  Magers, 
Madison,  Ind. 

National  Electric  Light  Association.  Secretary,  W.  W.  Freeman. 
Brooklyn  Edison  Company,  Brooklyn,  N.  Y.  Headquarters,  33  West 
39th  St.,  New  Yerk. 

National  Electrical  Contractors’  Association  of  the  United  States. 
Secretary,  W.  H.  Morton,  94  Genesee  St.,  Utica,  N.  Y. 

National  Electrical  Inspectors’  .Xssociation.  Secretary  T.  H.  Day, 
27  Pliny  Street,  Hartford,  Conn. 

National  Electrical  Trades  Association.  Secretary,  Fred.  P.  Vose, 
1343  Marquette  Building,  Chicago. 

Nebraska  Electrical  Association.  Secretary,  William  Bradford,  Lin¬ 
coln,  Neb. 

New  England  Electrical  Trades  Association.  Secretary,  Alton  F. 
Tupper,  84  State  St.,  Boston,  Mass.  Directors  meet  first  Wednesday  of 
each  month. 

New  England  Street  Railway  Club.  Secretary,  John  J.  Lane,  12 
Pearl  St.,  Boston,  Mass.  Meets  last  Thursday  of  each  month. 
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New  Yokk  Electrical  Society.  Secretary,  G.  II.  Guy,  33  West  39th 
St.,  New  York. 

New  York  State  Independent  Telephone  Association.  Secretary, 
R.  M.  Eaton,  Niagara  Falls,  N.  Y. 

Northwestern  Electrical  Association.  Secretary,  Roger  N.  Kimball, 
Kenosha,  Wis.  Next  meeting,  Milwaukee,  January,  1909. 

Ohio  Electric  Light  Association.  Secretary,  D.  L.  Gaskill,  Green¬ 
ville,  Ohio.  Next  meeting,  Aug.  25,  26  and  27,  1908. 

Ohio  Independent  Telephone  Association.  Secretary,  Ralph  Reamer, 
Columbus,  Ohio. 

Ohio  Society  of  Mechanical,  Electrical  &  Steam  Engineers 
Secretary,  W.  A.  Rowe,  Citizens’  Building,  Cleveland,  Ohio. 

Oklahoma  Electric  Light,  Railway  &  Gas  Association.  Secretary, 
Galen  Crow,  Guthrie. 

Old  Time  Telegraphers'  &  Historical  Association.  Secretary,  John 
Brant,  19s  Broadway,  New  York.  Next  meeting,  Niagara  Falls,  Sept. 
16,  17  and  18. 

Pennsylvania  Electric  .\ssociation.  E.  S.  Smith,  Towanda,  Pa., 
secretary.  First  convention  to  be  held  at  Eagles  Mere,  .\llegbany 
Mountains,  Sept.  9. 

Pennsylvania  State  Independent  Telephone  Association.  Secretary, 
H.  E.  Bradley,  136  South  Second  St.,  Philadelphia,  Pa. 

Pike’s  Peak  Polytechnic  Society.  Secretary,  E.  A.  Sawyer,  Colorado 
Springs,  Col.  Meeting  second  Saturday  of  each  month. 


Society  for  the  Promotion  of  Engineering  EDucArioN.  .Secretary, 
Arthur  L.  Williston,  Pratt  Institute,  Brooklyn,  N.  Y. 

Society  of  Wireless  Telegraph  Engineers.  Secretary,  C.  E.  Russell, 
Boston,  Mass.  Monthly  meetings,  fourth  Monday  each  month.  Next 
annual  meeting,  fourth  Monday  in  February,  1909. 

South  Dakota  Independent  Telephone  Association.  Secretary,  E.  R. 
Buck,  Hudson,  S.  D. 

Southwestern  Electrical  &  Gas  Association.  Secretary,  R.  B. 
Stichter,  Dallas,  Tex. 

Street  Railway  Accountants’  Association  of  America.  Secretary, 
E.  M.  White,  Box  345,  Hartford,  Conn. 

Street  Railway  Association  of  the  State  of  New  York.  Secretary, 
J.  H.  Pardee,  Canandaigua,  N.  Y. 

Vermont  &  New  Hampshire  Independent  Telephone  Association 
Secretary,  E.  B.  Seeley,  St.  Johnsbury,  Vt. 

Vermont  Electrical  Association.  Secretary,  C.  C.  Wells,  Middle- 
bury,  Vt.  Next  meeting,  Bennington,  Vt.,  Sept.  16  and  17. 

Underwriters’  National  Electrical  Association.  Secretary,  Electrical 
Committee,  C.  M.  Goddard,  141  Milk  St.,  Boston,  Mass. 

Western  Society  of  Engineers.  Electrical  Section,  formerly  Chicago 
Electrical  Association.  Secretary,  J.  H.  Warder,  1737  Monadnock  Block, 
Chicago.  Regpilar  meetings,  first  Friday  of  each  month,  except  January, 
July  and  August.  Annual  meeting,  first  Tuesday  after  Jan.  i  each  year. 
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UNITED  STATES  IWTENTS  ISSUED  AUG.  25.  1908. 

I  Conducted  by  Rosenbaum  &  Stockbridge,  Pat.  .-\ttys.,  41  Park  Row,  N.  Y.] 
><96.748.  THERMOSTAT;  John  Nelson.  Chicago,  Ill.  App.  filed  Oct. 
5,  1906.  .A  thermostat  adjustable  V  ‘Afferent  temperatures  by  having 
a  thermal  element  deiiending  between  a  pair  of  contacts  which  can  be 
displaced  laterally  by  an  index  lever. 
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1^96,749. — Electro-Chemical  Concentrating  of  Liquids. 

S96,749.  ELECTROCHEMICAL  CONCENTR.ATION  OF  LIQUIDS; 
Geo.  W.  Nistle,  North  Muskegon,  Mich.,  and  Robert  L.  (iitTord, 
Chicago,  Ill.  App.  filed  June  22,  1907.  .\  process  for  the  electro¬ 

chemical  concentration  of  liquids  whereby  the  heat  and  chemical 
action  incident  to  electrolysis  is  made  use  of  to  effect  the  concentration 
of  the  liquid  electrolyte. 

^9<>,7S4.  ELECTRIC  SNAP  SWITCH;  Johann  G.  Petersen,  Hartford. 
Conn.  App.  filed  Jan.  10,  1908.  A  two-button  snap  switch  including 
a  pair  of  pawls  engaging  oppositely  directed  ratchet  teeth  which  are 
positively  displaced  to  permit  the  spring  impelled  movement  of  the 
switch  element. 

896,764.  CIRCUIT  BREAKER  CONT.XCT;  William  M.  Scott  and  Harry 
Clifford  Campion,  Jr.,  Philadelphia,  Pa.  -App.  filed  January  30, 
1906.  A  circuit  breaker  for  heavy  currents  of  the  type  having  a 
brush  engaging  a  pair  of  copper  anvils  and  a  carbon  shunt  having 
a  reinforcing  electroplate  backing  by  which  the  electrical  connection 
to  the  carbon  contacts  is  made. 

^96,7^3.  ANNUNCIATOR;  Edward  Baum,  Baltimore.  Md.  .\pp.  filed 
Sept.  19,  1907.  Provides  three  panels  with  inscriptions  suitable  to  a 
doctor’s  office^  and  which  can  be  selectively  illuminated  by  a  special 
annunciator  circuit. 

^^96.796.  TELEPHONE  .\PP.\R.\TUS;  Sidney  .\.  Beyland,  Elyria,  Ohio. 
App.  filed  Feb.  z8,  1905.  In  a  tele|)honc  desk  set.  the  combination 
with  a  base  of  a  liner  secured  therein,  a  ring  secured  within  the 
liner,  and  deadening  means  interiiosed  between  the  liner  and  ring 
and  projecting  below  the  base. 

896,802.  ELECTRODE  FOR  LIGHTNlNfi.VRRKSTER.S;  Frank  B. 
Cook,  Chicago,  HI.  .Aiiii.  filed  Nov.  27,  1917.  An  electrode  for  a 
high-potential  electricity  arrester,  comprising  a  carhon  block  having 
non-conducting  adhesive  material  applieil  to  the  active  surface  thereof 
so  as  to  expose  only  the  high  portions  of  said  active  surface. 

896.808.  REL.AY ;  Frank  Lemont  Dodgson.  ButTalo,  N.  V.  App.  filed 
March  2,  1906.  Relays  for  railway  switching  anil  signaling  systems 
adapted  to  protret  the  jiarts  from  moisture  and  iierinit  replacement 
of  defective  coils  and  render  the  parts  free  from  derangement  from 
vibration. 

806.809.  REL.AY;  Frank  Lemont  Dodgson,  Buffalo,  N.  V.  .\pp.  filed 
May  17,  1906.  Relates  to  mollifications  of  the  above. 

896,811.  METALLIC  FIL.M  FOR  USE  WITH  STOR.XGE-BATTEll V 
ELECTRODES  AND  PROf  ESS  OF  PREPARING  THE  SAME; 
Thomas  Edison,  Llewellyn  Park,  Orange,  .\'.  J.  ,App  filed  Feb.  6, 


1908.  Insoluble  metallic  films  for  admixture  with  the  active  material 
of  storage  batteries,  having  minutely  roughened  or  matted  surfaces. 

896,828.  SELECTIVE  MECHANISM  FOR  TESTING  DEVICES;  Albert 
B.  Herrick,  of  Cleveland,  Ohio.  App  filed  Nov.  25,  1904.  A 
mechanism  for  electrical  testing  devices  in  which  a  number  of 
different  combinations  of  electrical  connections  may  be  made  for 
the  purpose  of  conducting  different  kinds  of  tests. 

896.830.  TELEPHONF!-METER;  Newman  11.  Holland,  Brookline,  Mass. 
App.  filed  March  3,  1902.  Has  a  recording  instrument  for  each 
station  depending  for  its  operation  upon  the  consecutive  action  of 
currents  differing  in  character. 

896.831.  SIGNALING;  Mark  H.  Hovey,  Buffalo,  N.  Y.  .App.  filed 
Nov.  27,  1905.  .A  signal  system  having  means  for  controlling  routes 
at  an  interlocking  plant  in  connection  with  the  control  of  an  electrical 
distance  signal.  Has  means  to  prevent  the  changing  of  a  route 
after  it  has  once  been  set  for  the  approaching  train  until  the  train 
has  passed. 

896.832.  SELECTIVE  C.\LL  APPARATUS;  John  A.  llulit,  Topeka. 
Kan.  -App  filed  Oct.  30,  1905.  Details  of  ratchet  operated  mechanism 

896,^.16.  TELEPHONE  SYS'I'E.M;  John  J.  Kelley,  St.  Louis,  Mo.  .App. 
filed  April  25,  1907.  .A  telephone  system  comprising  a  central 

exchange,  subscribers’  stations  connected  to  the  central  exchange,  said 
stations  having  a  call  bell  operable  from  the  central  exchange,  and 
means  for  operating  said  call  bell  from  a  distant  subscriber’s  station 
for  the  purpose  described,  said  means  including  a  source  of  energy 
at  the  central  exchange. 

896.838.  ELECTRICAL  APPAR.XTUS;  (  harles  Julius  Klein,  New  York. 

N.  A'.  App.  filed  Nov.  27,  1906.  .\n  outlet  ixix  particularly  adapted 

to  be  inset  in  the  floor  and  having  circular  plungers  which  normally 
lie  flush  with  the  floor  surface.  These  plungers  are  depressed  by  the 
insertion  of  a  plug  with  contacts  for  the  respective  plungers.  .Adapted 
for  heavy  carrying  capacity. 

896.839.  ALARM  SYSTEM  AND  APPAR  ATUS;  John  Morris  Latimer, 
Flushing.  N.  Y.  .Ajip.  filed  Sept.  18,  190?.  .An  apiiaratus  for  auto¬ 
matically  effecting  a  main  alarm  circtiit  so  as  to  notify  a  central 
station  of  interference  or  disturbances  of  any  kind  in  a  sprinkler 
system. 

896.840.  ALAR-AI  TRANSMISSION;  John  M.  Latimer.  Flushing.  N.  Y. 
.App.  filed  Sept,  i,  1906.  Relates  to  modifications  of  the  above. 

896.841.  PRESSURE  T.ANK  AL.ARM;  John  M.  Latimer,  Flushing,  N.  A'. 
.App.  filed  Sept,  i,  1906.  Covers  additional  modifications. 


896,874. — Tat  Box  Indicator. 

>96.8(2.  RAILAVAY  SIGNALING  APPARATUS;  William  Macomber, 
Buffalo,  N.  Y.  App.  filed  Dec.  7,  1907.  Has  a  pair  of  iron  cups  with 

and  mechanical  features  of  a  semaphore  apparatus  adapted  to  render 

every  movement  of  the  signal  positive. 

896,864.  A’ALA'E  .AL.ARM  ATT.ACHMENT;  Richard  Fuller  Spamer, 
Chicago,  HI.  -App.  filed  May  7,  1906.  A  mechanism  for  automatically 
giving  an  alarm  when  the  valve  of  a  water  supply  pipe  is  interfered 
with.  Has  contacts  within  the  valve  displaced  by  the  movement  of 
the  gate  itself. 

896,868.  ELECTRICAL  CLUTCH  OR  THE  LIKE;  .Abram  P.  Steckel, 
Buffalo,  N.  Y.  App.  filed  Dec.  7,  1907.  Has  a  pair  o  firon  cups  with 

their  peripheral  flanges  in  close  proximity  to  one  another  and  inclosing 

a  coil.  A  rotatable  member  covstitutes  a  form  of  armature  and 
rotates  between  the  annular  pole  faces  produced  and  through  which 
the  torque  or  driving  force  of  the  clutch  is  transmitted. 
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ll()T-BOX  INDICATOR;  Henry  Williams.  Chicago,  Ill.  App. 
filed  Oct.  28,  1907.  An  automatic  signal  adapted  to  announce  at  any 
suitable  location  the  overheating  of  a  journal.  Has  a  cap  containing 
a  fulminating  material  which  explodes  and  releases  a  plunger  to  close 
an  alarm  circuit 

896,878.  CONDUIT  FOR  ELECTRIC  CONDUCTORS;  Albert  Ernest 
Woodbouse,  Kew,  Victoria,  Australia.  App.  filed  March  10,  1906.  A 
conduit  formed  of  sheet  metal  of  substantially  D-sha^  transverse 
section,  the  pipe  being  formed  of  two  interlocking  metallic  strips. 

896,886.  CONSTRUCTION  OF  ELECTROMAGNETS;  Arthur  Francis 
Berry,  Ealing,  England,  .^pp.  filed  Jan.  21,  1907.  Improvements  in 
the  construction  of  electromagnets  tor  use  with  alternating  currents 
and  having  their  enei^izing  coils  surrounded  with  inner  and  outei 
^ripheral  surfaces.  The  entire  coil  is  built  of  radially  extending 
laminations  to  avoid  eddy  currents. 

896.934.  INSULATOR;  John  P.  Nikonow,  East  Pittsburg,  Pa.  App. 
filed  Oct.  22,  1907.  A  strain  insulator  for  high  potential  transmission 
lines  including  a  tapering,  ribbed,  vitreous  member  with  a  bolt 
extending  therethrough  which  transmits  the  strain,  the  ribbed  insulator 
serving  only  to  prevent  surface  leakage  of  the  current. 

896.935.  ARC  LAMP;  Ludvik  Ocenasek,  Prague,  Austria-Hungary.  App. 
filed  Nov.  27,  1906.  Has  two  parallel  depending  carbons,  one  of 
which  may  be  moved  away  from  the  other  to  produce  an  arc.  Par¬ 
ticularly  adapted  fur  flaming  arcs.  Has  feed  mechanism  by  which 
the  electrodes  are  simultaneously  lowered. 

896.973.  CHARGING  SYSTEM  FOR  STOR.\GE  BATTERIES;  Fred  B. 
Corey,  Schenectady,  N.  Y.  App.  filed  March  21,  1907.  A  system 
for  charging  storage  batteries  which  supply  railway  signal  mechanisms. 
Provides  a  switch  to  connect  the  two  batteries  at  a  signal  alternately 
to  the  same  conductor  and  to  the  signal  mechanism,  by  means  of  a 
long-distance  automatic  switch. 

896,975.  RANGE  KEEPER;  Arthur  Trevor  Dawson  and  George  Thomas 
Buckham,  Westminster,  London,  England.  App.  filed  Feb.  1,  1907. 
Range  keepers  for  indicating  variations  of  range  or  distance  between 
a  gun  and  its  target  in  cases  where  either  one  or  both  are  subject  to 
changes  of  position  affecting  such  range  or  distance. 

896,9^9.  FIELD  REGULATION  FOR  MOTOR  GENERATORS;  Charles 
h.  Eveleth,  Schenectady,  N.  Y.  App.  filed  March  i,  1907.  Has 
means  in  combination  with  a  motor  generator  responsive  to  the 
generator  voltage  for  simultaneously  varying  the  fiela  of  the  motor 
and  the  field  strength  of  the  generator. 

896.980.  RECTIFIER  PANEL;  Samuel  Ferguson,  Schenectady,  N.  Y. 
App.  filed  Sept.  18.  1905.  A  form  of  panel  board  for  automobile 
charging  stations,  including  a  mercury-vapor  rectifier  in  a  wire  box 
combined  with  a  panel  having  the  usual  switches  and  current 
indicators. 

896.981.  SECONDARY  BATTERY;  Lothar  Fiedler,  Stoke  Newington, 
England.  App.  filed  Feb.  25,  1907.  A  plate  for  secondary  batteries 
comprising  a  grid,  an  adherent  paste,  said  paste  consisting  of  lead 
oxid  mixed  with  a  solution  which  results  from  the  addition  of  lead 
acetate  to  phenol. 

896.983.  TRANSFORMER  CORE  CONSTRUCTION;  John  J.  Frank. 
Schenectady,  N.  Y.  App.  filed  May  1,  1907.  Covers  a  method  of 
joining  the  lamination  bars  of  a  transformer  coil  together  at  their 
ends  so  as  to  make  a  good  mechanical  and  magnetic  joint. 

896.984.  CONDUIT  FOR  ELECTRIC  WIRES;  Horace  C.  Freeman,  St. 
Paul,  Minn.  App.  filed  July  13,  1907.  The  conduit  comprises  a 
U-shaped  trough  in  which  the  wires  are  laid  and  having  a  cover  with 
depending  side  edges  to  shed  water  from  the  trough.  The  conduit 
is  adapted  to  constitute  the  curbing  for  a  side-walk. 

896,993  CONTROL  SYSTEM  FOR  MOTOR-DRIVEN  RECIPROCAT 
ING  DKV^ICES:  Leopold  Janisch,  Berlin,  Germany.  App.  filed 
Dec  14,  1907.  Relates  to  the  control  of  electric  motors  used  for 
driving  reciprocating  mechanism,  such  as  hoists,  traveling  cranes, 
draw-bridges  and  the  like.  Provides  means  by  which  operation  of  the 
motors  near  the  ends  of  travel  of  the  hoist  or  apparatus  is  necessarily 
made  at  a  slow  speed. 

896,999.  METER;  William  T.  Lloyd,  Rugby,  England.  App.  filed  Oct. 
2,  1905.  Construction  of  meter  having  a  disk  element  revoluble  in  a 
horizontal  plane  and  floating  in  a  bath  of  mercury.  Has  means  for 
providing  an  additional  driving  torque  to  compensate  for  the  friction 
of  the  mercury  bath. 

897.013.  METHOD  OF  GENERATING  AND  DISTRIBUTING  ALTER¬ 
NATING  CURRENTS;  Edward  B.  Raymond,  Schenectady,  N.  Y. 
App.  filed  Dec.  22,  1902.  Relates  to  the  generation  and  distribution 
01  alternating  currents.  Has  means  whereby  its  voltage  remains 
substantially  constant  with  change  either  in  load  or  in  power  factor 
of  the  current  supplied  thereby. 

897,019  ELECTRIC  CLOCK  MECHANISM;  George  H.  Rupley,  Sche¬ 
nectady,  N.  Y.  -^pp.  filed  April  2,  1906.  A  self-winding  clock 
including  a  small  motor  of  the  three-pole  armature  type  and  which 
is  intermittently  connected  into  circuit  to  re-wind  the  clock. 

897,020.  ELECTRIC  CLOCK  WINDING  MECHANISM;  George  H. 
Rupley,  Schenectady,  N.  Y.  App.  filed  Oct.  29,  1906.  Relates  to 
modifications  of  the  above. 

897,024.  SYSTEM  OF  ELECTRIC  METERING;  Ernest  Schattner. 
Schenectady,  N.  V.  .App.  filed  Sept.  28,  1904.  Provides  means  for 
measuring  the  energy,  or  a  factor  of  the  enisrgy  consumed  by  two  or 
more  translating  devices  or  sets  of  translating  devices  at  different 
rates,  but  so  as  to  limit  the  use  of  energy  at  the  lower  rate  in  one 
circuit  to  periods  when  the  load  on  the  station  is  light. 

897,028.  CIRCUIT  SYSTEM  FOR  TELEPHONE  REPEATING  AP¬ 
PARATUS;  Herbert  E.  Shreeve,  Newton,  Mass.  App.  filed  March 
>5.  .  1907-  In  a  current  renewing  system,  a  line  circuit  having 
sections,  a  reinforcing  circuit,  an  input  coil  for  delivering  energy 
from  the  line  to  the  reinforcing  circuit,  and  an  output  coil  for 
supplying  renewed  energy  frorn  the  reinforcing  circuit  to  the  line, 
each  of  said  coils  having  windings  in  both  line  sections  and  in  the 
reinforcing  circuit,  the  line  windings  of  the  input  coil  serving  to 
inductively  associate  the  line  sections. 

897,031.  SYSTEM  OF  CONTROL;  Emmett  W.  Stull,  Norwood,  Ohio 
App.  filed  Jan.  ao,  1908.  A  means  for  preventing  destructive  arcing 
at  the  controller  when  a  car  is  “notched  along.”  Has  a  switch 
biased  toward  _  closed  position  and  in  series  with  the  controller  when 
the  latter  is  in  a  certain  position,  and  a  magnet  for  opening  said 
switch  when  the  controller  reaches  such  position  in  its  backward 
movement. 

897,042.  TELEPHONE  SYSTEM;  Alfred  H.  Weiss,  Chicago,  Ill.  App. 
filed  Dec.  13,  1902.  Details  of  cord  and  signal  circuits  of  exchange 
system. 


897,062.  CABLE  TERMINAL;  Frank  B.  Cook,  Chicago,  111.  App.  filed 
June  28,  1907.  A  cable  terminal  used  with  telephone,  telegraph  and 
other  electrical  cables  for  the  purpose  of  distributing  the  conductors 
of  the  cables  and  protecting  the  same  against  injurious  electricity 
of  various  forms. 

897,063.  ROLLER  BEARING  TROLLEY  WHEEL;  William  Linch 
Cooksey,  Fort  Worth,  Tex.  App.  filed  Aug.  22,  1907.  A  support 
for  a  trolley  wheel  including  three  equally  spaced  apart  rollers  upon 
which  a  ring-shaped  trolley  wheel  is  rotatably  supported  and  guided. 
897,084.  APPLIANCE  FOR  USE  WITH  TELEPHONE  TRANSMIT 
TtRS;  Orrin  11.  Goodrich,  Castleton  Corners,  N.  Y.  App.  filed 

ian.  4,  1908.  An  inclosing  casing  or  box  for  a  portable  telephone 
aving  a  transmission  opening  at  one  side;  a  detachable  supporting 
button  for  the  telephone  and  circuit  changing  means  outside  the 
box  adapted  to  support  the  receiver. 

897,085.  SPRING-JACK  FOR  TELEPHONE  SWITCHBOARDS;  George 
Grabe,  Wilmersdorf,  Germany.  App.  filed  Nov.  10,  1904.  Has  a 
common  base  formed  of  a  single  strip  of  insulating  material  on  which 
all  parts  are  carried  for  row  of  jacks. 

897,110.  ELECTRIC  INCANDESCENT  LAMP;  Hans  Kuzel,  Baden, 
near  Berlin,  and  Richard  Hoke,  Vienna,  Austria-Hungary.  App. 
filed  March  5,  1907.  Support  for  tantalum  or  tungsten  filaments. 

897,119.  TELEPHONE  SIGNAL;  Charles  Mahler,  New  York,  N.  Y. 
App.  filed  April  27,  1907.  In  a  telephone  switchboard,  a  series  of 
electromagnets  individual  to  each  branch  telephone,  a  corresponding 
series  of  bells  of  different  individual  tones,  and  a  corresponding  series 
of  levers  each  adapted  to  actuate  by  its  individual  electromagnet  to 
ring  one  of  the  bells  in  said  series. 

897,130.  SAFETY  CIRCUIT  CLOSER;  Leon  Ottinger,  New  York,  N.  V. 
App.  filed  Feb.  11,  1905.  A  lock  for  the  starting  plug  or  switch  of  an 
automobile  adapted  to  prevent  the  ignition  circuit  being  completed  by 
unauthorized  persons. 

897,138.  SIGNAL  SYSTEM;  Robert  Pfeil,  Grunewald,  Berlin,  Germany. 
App.  filed  April  12,  1906.  A  signal  operating  lever  having  a  locking 
device  adapted  to  lock  the  switch  upon  reverses  in  proper  positions. 
897,147.  ELECTRIC  REGULATOR;  Thomas  M.  Pusey,  Kennett 
Square,  Pa.  App.  filed  Nov.  21,  1907.  Has  a  lever  with 

a  platinum  spiral  which  dips  into  a  tank  of  a  mixture  of  oil  and 
acidulated  water.  The  coil  is  displaced  vertically  so  as  to  vary  the 
area  of  the  portion  which  engages  the  conducting  fluid. 

897,166.  ELECTRIC  MOTOR;  Wilfred  Shurtleff,  Moline,  Ill.  App. 
filed  May  21,  1907.  An  electric  motor  having  starting  and  reversing 
coils,  a  switch  connected  thereto  and  having  contact  plates  arranged 
to  close  and  break  the  starting  circuit  during  the  act  of  closing  the 
circuit  of  the  main  primary  coils. 

897,186.  ELECTRIC  WATER  HEATER;  Joseph  Rene  Ayotte,  Montreal. 
Que.,  Can.  App.  filed  Oct.  2,  1907.  A  water  heater  including  a 
cylindrical  casing  having  a  pair  of  resistance  elements  extending  longi¬ 
tudinally  therein  and  separated  by  an  insulating  partition. 

897,203.  ELECTRIC  FURNACE;  Johannes  Harden,  London,  England. 
App.  filed  May  8,  1908.  In  an  electric  induction  furnace,  an  iron 
frame,  a  primary  coil  positioned  thereon,  an  annular  fusion  chamber 
surrounding  one  limb  of  said  frame,  a  housing  for  said  fusion 
chamber,  a  movable  support  for  supporting  said  housing,  means  for 
securing  said  housing  to  said  support,  and  means  for  removing  said 
housing  and  fusion  chamber  off  said  support  and  from  said  frame. 

897,211.  PROTECTIVE  DEVICE  FOR  ELECTRICAL  SYSTEMS; 
Karl  Kuhlmann.  Berlin,  Pankow,  Germany.  App.  filed  March  15, 
1907.  A  system  for  protecting  three- wire  distribution  systems  from 
oscillatory  currents  of  such  high  frequency  as  occur  in  practice  and 
which  ordinarily  jump  spark  gaps  rather  than  traverse  any  other 
artificial  resistance  path.  Has  a  resistance  path  including  a  spark 
gap,  a  second  path  of  low  resistance  also  including  said  spark  gap, 
and  a  connection  to  ground  from  an  intermediate  point  on  said  second 
path. 

897,212.  LIGHTNING  ARRESTER;  Kahl  Kuhlmann,  Berlin,  Pankow, 
Germany.  App.  filed  March  15,  1907.  Relates  to  modifications  of 
the  above. 

897,::i5.  ELECTROMAGNETIC  SWITCH;  William  MacMillan.  New 
York,  N.  Y.  App.  filed  F'eb.  15,  1908.  An  electrically  operated 
switch  adapted  for  use  upon  electric  railroads.  Has  means  for  locking 
the  switch  tongue  in  both  of  its  limiting  positions  so  that  it  is 
prevented  from  rebounding  or  working  away  from  the  rail  against 
which  it  has  been  thrown. 

897,218.  ELECTRICALLY  OPERATED  AIR  BRAKE  SYSTEM;  Wil 
liam  C.  Mayo,  El  Paso.  Tex.  App.  filed  Nov.  22,  1907.  A  complete 
air  brake  system  including  electrically  operated  valves.  Has  complete 
electrical  and  mechanical  features. 

897,226.  MEANS  FOR  DISTRIBUTING  ALTERNATING  CURRENTS; 
Edward  B.  Raymond,  Schenectady.  N.  Y.  App.  filed  Nov.  30,  1903. 
Relates  to  the  generation  and  distribution  of  alternating  currents 
of  any  given  number  of  phases.  Has  means  whereby  the  source  of 
current  is  so  regulated  that  its  voltage  remains  substantially  constant 
with  change  either  in  load  or  in  power  factor  of  the  current  supplied 
thereby. 

897,232.  TELEPHONE  SYSTEM;  Harry  G.  Webster.  Chicago,  Ill. 
App.  filed  March  27,  1903.  This  patent  is  the  first  of  a  series  covering 
various  features  of  cord,  signaling  and  subscriber  circuits  of  tele¬ 
phone  systems. 


897.233.  TELEPHONE 
Chicago,  III.  App. 

EXCHANGE  SYSTEM;  Harry 
filed  August  4,  1904. 

G.  Webster, 

897.234- 

App. 

TELEPHONE 
filed  Oct.  10, 

SYSTEM; 

1904- 

Harry 

G. 

Webster, 

Chicago, 

HI. 

897.235- 

App. 

TELEPHONE 
filed  Oct.  10, 

SYSTEM  ; 
1904- 

Harry 

G. 

Webster, 

Chicago, 

Ill. 

897.236. 

App. 

TELEPHONE 
filed  Oct.  10, 

SYSTEM; 

1904. 

Harry 

G. 

VV’ebster, 

Chicago, 

111. 

897.237. 

App. 

TELEPHONE 
filed  Feb.  10, 

SYSTEM. 

1906. 

Harry 

G. 

Webster, 

Chicago, 

III. 

897.238. 

App. 

TELEPHONE 
filed  March  5, 

SYSTEM. 

1906. 

Harry 

G. 

Webster, 

Chicago, 

111. 

897.239. 

App. 

TELEPHONE 
filed  March  5, 

SYSTEM; 

1906. 

Harry 

G. 

Webster, 

Chicago, 

Ill. 

897,240. 

App. 

TELEPHONE 
filed  March  5, 

SYSTEM; 

1906. 

Harry 

G. 

Webster, 

Chicago, 

III. 

897.241. 

App. 

TELEPHONE 
filed  March  5, 

SYSTEM; 

1906. 

Harry 

G. 

Webster, 

Chicago, 

Ill. 

897.242. 

App. 

TELEPHONE 
filed  July  19,  1 

SYSTEM; 

1906. 

Harry 

G. 

Webster, 

Chicago, 

III. 

897.243. 

App. 

TELEPHONE 
filed  Nov.  6,  I 

SYSTEM ; 
907. 

Harry 

G. 

Webster, 

Chicago, 

HI. 

